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OBJECTIVE MATHEMATICS 12™ SHAHBAZ NOTES

DEFINITIONS + SUMMARY

FUNCTION

Dependence of one quantity to another quantity is called Function. OR A function is a rule or
correspondence, relating two sets in such a way that each element in the first set corresponds
to one and only one element in the second set.

Jrample:- The area “4” of a square depends on one of its sides “x” by the formula 4 = x2, so
we say that A4 is a function of x.

DEFINITION (FUNCTION-DOMAIN-RANGE)

A Function ffrom a set X to a set Y is a rule or a correspondence that assigns to each element
x in X a unique element y in Y. The set X is called the domain of f. The set of corresponding
elements y in Y is called the range of f.

NOTATION AND VALUE OF A FUNCTION

If a variable y depends on a variable x in such a way that each value of x determines exactly
one value of y, then we say that “y is a function of x”.

Swiss mathematician Euler (1707-1783) invented a symbolic way to write the statement “y
is a function of x” as y = f{x), which is read as “y is equal to fof x”.

The variable x is called the independent variable of f, and the variable y is called the dependent
variable of f.

Note

Functions are often denoted by the letters such as £, g, 4, F, G, H and so on.

TYPES OF FUNCTIONS

1. POLYNOMIAL FUNCTION

A function P of the form P(x) = ap,x™ + a1 x™ 1+ ap_px™ 2 + -+ ayx? + a;x +
a, for all x, where the coefficients a,, a,_1, @p—p, ...., Az, a1, Ay are real numbers and the
exponents are non-negative integers, is called a polynomial function. The domain and
range of P(x) are, in general, subsets of real numbers.

Jrample:- P(x) = 2x* — 3x* + 2x — 1is a polynomial function of degree 4.

2. LINEAR FUNCTION

If the degree of a polynomial function is 1, then it is called a linear function. A linear
function is of the form: f(x) = ax + b (a # 0),a,b are real numbers.

Fframple:-f(x) = 3x + 4ory = 3x + 4is a linear function. Its domain and range
are the set of real numbers.

3. IDENTITY FUNCTION
For any set X, a function ] : X — X ofthe form I(x) = xVx € X ,is called an
identity function. Its domain and range is the set X itself.
Jrample-if X = R ,thenl(x) = x,forallxe R is the identity function.
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4. CONSTANT FUNCTION

Let X and Y be sets of real numbers. A function C : X — Y definedby C(x) = a, Vx €
X ,a €Y and fixed is called a constant function.

Jrample:- C: R = R defined by C(x) = 2,V x € R is a constant function

5. RATIONAL FUNCTION

A function R(x) of the form % where both P(x) and Q(x) are polynomial functions and
Q(x) # 0, 1is called a rational function. The domain of a rational function R(x) is the set
of all real numbers x for which Q(x) # 0.

x%-2 2x2-3x-3

oframple: x-17 x2+49
6. TRIGONOMETRIC FUNCTION

The functions y = sinx.y = cosx,y =tanx,y = cosecx,y = secx,y = cotx are
called Trigonometric Functions.

DOMAIN & RANGE OF TRIGONOMETRIC FUNCTIONS

Function Domain Range
y =sinx Set of all Real Numbers —-1<y<1
OR —00 < x < ©
Yy = COSX Set of all Real Numbers -1<y<1
OR —00 < x < ©
y = tanx Zn+1 Set of all Real Numbers
R —ix|x = m,NneEz
2 OR —00 <y <
OR -0 <x<o00x # (zn“)n,n €z
2
y = cotx R —{x|x = nm,n € z} Set of all Real Numbers
OR—00 <X < ©,x # N,N € Z OR—00 <y< ™
= 2n+1 —
y = secx R—{x|x=< - >n,nEz} y=lory<-1

OR —0 < x < 00, x % (?)mnez

y = cosecx R —{x|x = nm,n € z} y=lory<-1
OR—0 < Xx <00, X #NIT,NEZ

7. INVERSE TRIGONOMETRIC FUNCTION

The functions y =sin"'x.y =cos ™ x,y =tan"'x,y = cosec” x,y =sec™lx, y =
cot™ ! x are called Inverse Trigonometric Functions.

1
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DOMAIN & RANGE OF INVERSE TRIGONOMETRIC FUNCTIONS

Function Domain Range
y =sin"1x —1<x<1 Set of all Real Numbers
OR—0 <y<
y =cos tx —1<x<1 Set of all Real Numbers
OR—0 <y<
y=tan"'x Set of all Real Numbers R _{ ly = (Zn + 1) c }
OR -0 < x < © W=\"z )=’
OR—-—o0<y<o0,y+ (?)mn €z
y =cot™lx Set of all Real Numbers R —{y|y = nm,n € z}
OR —®0 < x < © OR—0 < y< o,y +nmnez
y =sec'x x>1lorx<-1

2n+1
e

OR—-—0<y<o0,y+# (2"—:1)n,n62

y = cosec” lx

x>1lorx<-1

R — {x|x = nm,n € z}
OR—0 < x < 00,X = NI,Nn € Z

8. EXPONENTIAL FUNCTION

A function, in which the variable appears as exponent (power), is called an exponential

function.

Jrample-y = e*,y = e,y = 2%,y = e*!" Zetc.

9. LOGARITHMIC FUNCTION

The functions f(x) = log,x ,where a > 0,a # 1 is called Logarithmic Function of x.
(i) Ifa = 10, then we have log,ox (written as log x) which is known as the common
logarithm of x.
(i) If a = e, then we have log,x (written as In x) which is known as the natural
logarithm of x.

Note

If x=a” ©y=Ilog,x

WRITTEN BY MUHAMMAD SHAHBAZ
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10.HYPERBOLIC FUNCTION

eX —e™*
sinhx = — cosechx = eX — g%
e*+e* 2
coshx = ——— sechx = ———
2 e*+e
b e¥—e™* b e*+e™™
tanhx = m cothx = m

11.INVERSE HYPERBOLIC FUNCTIONS

The inverse hyperbolic functions are expressed in terms of natural logarithms.

1 v1+x2>
— |, x#0

cosech™'x = In (; +

sinh™lx = ln(x+ x2+1),Vx

| x|
-1, — 2 . > 1 1—x2
cosh™ x ln(x+ X 1),x_1 sech‘1x=ln<—+—v>,0<xsl
x x
1 1+x 1 x+1
tanh‘1x=—ln< ),|x|<1 coth‘1x=—ln( >,|x|<1
2 1—x 2 x—1

12.EXPLICIT FUNCTION

If “p” is easily expressed in terms of the independent variable “x”, then “y” is called
an explicit function of “x”. Symbolically it can be writtenas y = f(x).
Jrample:- (1) y = x4+ 2x — 1(ii) y = x — 1 are explicit functions of x.

13.IMPLICIT FUNCTION
If x and y are so mixed up and y cannot be expressed in terms of the independent
variable x, then y is called an implicit function of x. Symbolically it is written as
f&x,y) = 0.

e |
Jrample:- (1) x* + xy + y* = 2 (i) xyx—;H-g = 1 are implicit functions of x and y.

14.PARAMETRIC FUNCTIONS

Sometimes a curve is described by expressing both x and y as function of a third
variable “t” or “6” which is called a parameter. The equations of the type x = f(t)
and y = g(t) are called the parametric equations of the curve.

Jxample: - The functions of the form:

@) x =at’y=at

(ii) X = acosf,y = asinf

are called parametric functions. Here the variable ¢ or 0 is called parameter.

15.EVEN FUNCTION
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A function f'is said to be even if f(—x) = f(x), for every number x in the domain of

/-

Jrample:- f(x) = x% and f(x) = cos x are even functions of x.

Here f(—x) = (—x)? = x2 = f(x) and f(—x) = cos (—x) = cosx = f(x)
16.0DD FUNCTION

A function f is said to be odd if f(—x) = — f(x) , for every number x in the domain

of f.

Jrample:- f(x) = x* and f(x) = sin x are odd functions of x.

Here f(—x) = (—x)3 = —x3 = —f(x) and f(—x) = sin (—x) = —sinx = —f(x)
COMPOSITION OF FUNCTION
Let f'be a function from set X to set ¥ and g be a function from set ¥ to set Z. The composition

of fand g is a function, denoted by gof, from X to Z and is defined by
(gof)(x) = g(f(x)) = gf(x), forall x E X

MNote (i) In general, gf (x) # fg (x).
(ii) We usually write ffas f and fff as f3and so on.

INVERSE OF A FUNCTION

Let f'be a one-one function from X onto Y. The inverse function of f denoted by f~1, is a
function from Y onto X and is defined by: x = f71(y),Vy €Y if and only ify = f(x),
Vx €X.

LIMIT OF A FUNCTION

Let a function f(x) be defined in an open interval near the number “a” (need not be at a).
If, as x approaches “a” from both left and right side of “a”, f(x) approaches a specific number
“L” then “L”, is called the limit of f(x) as x approaches a.
Symbolically it is written as:
chi_r)ré f(x) = L read as “limit of f(x),asx — a,isL”.

THEOREM ON LIMITS OF FUNCTION
Let f'and g be two functions, for which Jlcl_r)r(l1 f(x) =Land glcl_r;r;ll g(x) =M, then
Jheorem I: - The limit of the sum of two functions is equal to the sum of their limits.
Im[fCo) +g(0)] = limf(x) +limg(x) =L + M
dheorem 2: - The limit of the difference of two functions is equal to the difference of their
limits.
lim[ f(x) —g(x)] = limf(x) = limg(x) =L—-M
X—a xX—a xX—a
dheorem 3: - If k is any real number, then
lim [kf (x)] = k}lci_rgf(x) = kL

xX—-a

Jdheorem 4: - The limit of the product of the functions is equal to the product of their limits.

WRITTEN BY MUHAMMAD SHAHBAZ 6
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lim[f(x)g(x)] = [limf ()][limg(x)] = LM

xX—a

Jdheorem 8: - The limit of the quotient of the functions is equal to the quotient of their limits
provided the limit of the denominator is non-zero.

(fo) Imf()
im (703 = limg(o) ~ M
Jdheotem 6: - Limit of [f(x)]"where n is an integer.

lim (7O = (1im £G0)

x—-a

LIMITS OF IMPORTANT FUNCTION

n n

1. lim == = na™ L. where nis an integer a > 0
x-a X—a
2. lim e _ 1
° x-0 X - 2\/5
N 1 1\" N 1k 1
3. (i) lim (1 +—) =e () lim(1+x)/x=e
n—oo n x—0
N e a¥-1 oy g X1 _
4. () Lim—— = log a (ii) %C.l_)rg—x =log,e =1
5. %irgl 5129 = 1 (Where @ is measured in radian)

THE SANDWICH THEOREM
Let f, g and h be three functions such that f(x) < g(x) < h(x) for all numbers x in some

o _n

open interval (Vx € (a, b)) containing “c”, except possibly at ¢ itself.
If limf(x) = L and limg(x) = L,then limh(x) = L
X—C xX—C xX—C

CONTINUITY OF A FUNCTION
1. CONTINUOUS FUNCTION

A function fis said to be continuous at a number “c” if and only if the following three
conditions are satisfied:

(@) f (c) is defined.  (ii) }Cirréf (x) exists  (iii) }Cirréf (x) = f(c)
2. DISCONTINUOUS FUNCTION

If one or more of these three conditions fail to hold at “c”, then the function f'is said to
be discontinuous at “c”.

WRITTEN BY MUHAMMAD SHAHBAZ 7
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MCQ’s

thoose the corzect answer.

1 The term which are used to explain the relationship between the variables or quantities

are called
a | Domain b | Range ¢ | Function d | Formula
2 The term function was recognized by a German Mathematician
a | Leibnitz b | Newton ¢ | Euler d | Cauchy

3 The area A of a square depends on its

a | sides b | diagonals ¢ | radius d | none

4 |A is a rule or correspondence, relating two sets in such a way that each element
in the first set corresponds to one and only one element in the second set.

a | Domain b | Range ¢ | Function d | Formula

5 | If y is the function of x, the mathematically it can be written as

1

a |x=y b|x=yx) c|ly=f() dly=x"

6 | Which mathematician invented a symbolic way to write the statement “ y is the

function of x"

a | Leibnitz | b \ Newton | c | Euler | d | Cauchy

7 | If y is the function of x i.e. y = f(x) then x is called

a | Dependent b | Independent ¢ | constants d | Botha&b
variable variable

8 | If y is the function of x i.e. y = f(x) then y is called

a | Dependent b | Independent ¢ | constants d | Botha&b

variable variable

9 | If y is the function of x, the mathematically it can be written as

a |y=f() b|fix—y c|x=y(x) d | Botha&b

10 | If f: x — y be a function then x is called

a | Domain b | Range ¢ | Co-domain d | Bothaandc

11 | If f:x — y be a function then y is called

a | Domain b | Range ¢ | Co-domain d | None

12 | The area A of a circle as a function of its circumference C is

a | mr? b | 2nr c | C? d
E 2T

1
WRITTEN BY MUHAMMAD SHAHBAZ 8




OBJECTIVE MATHEMATICS 12™ SHAHBAZ NOTES

13 | The volume V of a cube as a function of its base

a | 4% b | 24 c | A% d| 44

14 | The parameter P of a square as a function of its area A is

a | VA b|2vA ¢ |3VA d | 4vA

15 | If a function is define on R (set of real numbers) then it is called

a Complex valued | b | Real Valued ¢ | Linear d | none

16 | A function which is defined by algebraic expressions are called  functions.

a Trigonometric | b | Hyperbolic ¢ | Inverse hyperbolic | d | Algebraic

17 | A function in which variable appear as an exponent is called  function.

a | Hyperbolic b | Exponential ¢ | Rational d | None of these

18 | A function of the form I(x) = x,V x € X (Xbe any set) iscalled _ function.

a | Identity b | Constant ¢ | Linear d | Rational

19 | IfC:R — R define by C(x) = 2,V x € R is called

a | Identity b | Constant ¢ | Linear d | Rational

20 | If the degree of polynomial function is 1 thenitiscalled function.

a | Identity b | Constant ¢ | Linear d | None of these

21 | f(x) = 2x* — 3x3 + 2x — 1 is a polynomial function of degree

a |4 b|3 c |2 d|1

22 | The domain & range of the polynomial function in general is

a | Natural b | Real numbers ¢ | Non-negative real | d | Positive real
numbers numbers numbers

23 | The domain and range of identity function is

a | Natural b | Real numbers ¢ | Non-negative real | d | Positive real
numbers numbers numbers

24 | Which one is constant function?

a | f(x)=x b | f(x) = cotx c|f(x)=5 d | None of these

25 | If f(x) = x?, then domain of f is

a | Setofallreal |b | Setofallnon- ¢ | Set of natural d | None of these
numbers negative numbers numbers

26 |If f(x) = x?, then range of f is

a Set of all real b | Set of all non- ¢ | Set of natural d | None of these

numbers negative numbers numbers

1
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27 |If f(x) = — > then domain of f is
a | Setofallreal |[b | Setofallnon- ¢ | Set of natural Set of all real
numbers negative numbers numbers numbers except
—2&2
28 | If f(x) = xzx_4, then range of f is
a | Setofallreal |[b | Setofallnon- ¢ | Set of natural Set of all real
numbers negative numbers numbers numbers except
—2&2
29 | Let f(x) = Vx2 — 9 then domain of f is
a | Allreal b | [3,+) C | (—o,—=3]U[3, +) (=00, —3]
numbers
30 | If f(x) = x? + 1, then domain of f is
a | Setofallreal |[b | Setofall non- ¢ | Set of natural Set of all real
numbers negative numbers numbers numbers except
—2&2
31 | If f(x) = vx + 1 then domain of f is
a | [-1%) b [ (o0, ) ¢ [10,) 1]
32 | If f(x) = +/x + 1 then range of f is
a |R b | (—o0, ) c | [0,0) [—1,1]
33 | Therange of f(x) =2 ++Vx—1
a | (=1,0) b | [0,) ¢ | [2,) [—2, )
34 | Domain of sine function is
a | All Real b | r-fue=(")nnes | ¢ | R-Glx=nmnez All natural
Numbers Numbers
35 | Domain of cosine function is
a | All Real b | r-{xr=(")wned | e | R-Ixlx=nmnez} All natural
Numbers Numbers
36 | Domain of tangent function is
a | All Real b | r-fxr=(")mnes | € | R-lx=nmnez} All natural
Numbers Numbers
37 | Domain of cotangent function is

1
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a | All Real b R—{x|x=(2"+1)n,n6z} ¢ | R—Ixlx=nmnez} |d| All natural

2

Numbers Numbers

38 | Domain of secant function is

a | All Real b R—{x|x=(2"+1)n,n6z} ¢ | R—xlx=nmnez} |d| All natural

2

Numbers Numbers

39 | Domain of cosecant function is

a | All Real b R—{x|x=(2"+1)n,n6z} ¢ | R—Ixlx=nmnez} |d| All natural

2

Numbers Numbers

40 | The domain of y = sin™ ! x is

a —1<x<1|b|Allrealnumbers |[¢c |x=>1orx<-1 |d|0<x<m

41 | The domain of y = cos7 ! x is

a —1<x<1|b|Allrealnumbers |[¢c |x=>1orx<-1 |d|0<x<m

42 | The domain of y = tan™?! x is

a —1<x<1|b|Allrealnumbers |[¢c |x=>1orx<-1 |d|0<x<m

43 | The domain of y = cot™! x is

a —1<x<1|b|Allrealnumbers [¢c |x=1orx<-1 |d|0<x<m

44 | The domain of y = sec™ ! x is

a —1<x<1|b|Allrealnumbers |¢c |[x=1orx<-1 |d|0<x<m

45 | The domain of y = cosec™ ! x is

a —1<x<1|b|Allrealnumbers |[¢c |x=>1orx<-1 |d|0<x<m
46 | sinhx =
a |e*—e™™ b|e¥+e™ 314 ¥ d 2

2 2 e*+e™* e*+e™*
47 | coshx =
a |e¥—e™* b|le*+e™* c|e¥—e™* d 2

2 2 eX+e™* e¥+e™*
48 | tanhx =
a |e¥—e™* b|le*+e™* c|e¥—e™* d 2

2 2 e*+e™* e*t+e™*

49 |Ify = log,x and a = 10 then y is known as

a | Common b | Natural ¢ | Exponential d | None of these

logarithm logarithm function

1
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50 | Ify = log,x and a = e then y is known as
a | Common b | Natural ¢ | Exponential d | None of these
logarithm logarithm function

51 | Ifyis easily expressed in terms of independent variable x, then y is called __ function.

a | Implicit b | Explicit ¢ | Parametric d | Even

52 | Symbolically explicit function written as

a |y=f() b|f(x,y)=0 c|y=f(—x) d | None of these

53 |y = x?+ 2x — 1is example of function

a | Implicit b | Explicit ¢ | Parametric d | Even

54 | If x and y are so mixed up and y cannot be expressed in terms of the independent

variable x, then y is called a/an  function.

a | Implicit b | Explicit ¢ | Parametric d | Even

55 | Symbolically implicit function written as

a |y=f() b|f(x,y)=0 c|y=f(—x) d | None of these

56 | x*+ xy + y? = 2 isexampleof _ function.

a | Implicit b | Explicit ¢ | Parametric d | Even

57 | The functions of the form x = at?, y = at isknownas____ function.

a | Implicit b | Explicit ¢ | Parametric d | Even

58 | The equations x = acost,y = asint represents

a Circle b | Line ¢ | Parabola d | Hyperbola

59 | The equations x = at?,y = 2at represents

a | Circle b | Line ¢ | Parabola d | Hyperbola

60 | cosh? —sinh?x=__

a |sinh?x b0 c |1 d|2

61 |sinh™lx =

a ln(x+ x2+1) b ln(x+ x2—1) ¢ lln(1+x> d lln<x+1>
2 1—x 2 x—1

62 | cosh™tx

a |m(x+/x2+1)|b ln(x+ xz_l) c lln(1+x> d 1ln<x+1>
2 1—x 2 x—1

63 |tanh™lx

a ln(x+ x2+1) b ln(x+ x2—1) c lln<1+x> d 1ln<x+1>
2 1—x 2 x—1

WRITTEN BY MUHAMMAD SHAHBAZ
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64 | coth™1x

a | m(x+yx2+1) |b ln(x+ x2—1) c lln(1+x> d 1ln<x+1>
2

65 | sech™lx

a 1 v1—-x2\|b 1 1+x2\ |c |1 1+x d|1 x+1
D F D ) e

—+
X X

66 | cosech™1x
a (1 \/1—x2> b 1 Vi+x2\|c |1 (1+x d]1 /x+1
: T E ) P

—+
||

X X

67 |If f(x) = x3 — 2x% + 4x + 1 then f(—2) =

a -1 b |2 c | —25 d| —23
68 | If f(x) = 2* — x, then f(0) = __
a 1 b|0 c|—1 d|3

69 | If f(x) = Vx — 12 then f(16) = ___
a |16 b| 12 c |28 d|?2
70 |Iff(x) =Vx+4then f(x>+4)=__
A 2ra b fxite ¢ | Jxt -8 e °

7L If f(x) = x/3 + 6 then f(0) = ___

a |1 b |4 c|6 d|0
72 | If f(x) =x% —xthen f(—2) = ___
a |2 b |0 c|6 d| -6
73 |If f(x) =2x +5then f(2) = ___
a |1 b |9 N —9 d| 10
74 | If f(x) = 2x? + 4x + 2 then f(—2) = ____
a |0 b |1 c |2 d| -2
75 | The parametric equation x = acost,y = a sint represents the equation
a |x2+y?=a? |b|y?=4ax c | x? y? d|x? y?
a2 ! !

76 | The parametric equation x = at?,y = 2at represents parametric equation

a |x2+y?2=a% |b|y?=4ax c |x? y? d|x? vy?

ztE=! T

77 | The parametric equation x = a cos 8,y = b sin 6 represents the equation

1
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a |x2+y?=a? |b|y?=4ax c|x? y? d|x? y?
zt =1 Z ot
78 | The parametric equation x = a sec 8,y = b tan 0 represents the equation
a |[x2+y?=a? |b|y?=4ax c|x? y? d|x? y?
ztpE=1 Z ot
79 | The function y = a* iscalled _ function
a | Algebraic b | Trigonometric ¢ | Exponential d | Identity
80 | A function fissaidtobe  if f(—=x) = f(x).
a | Implicit b | Explicit ¢ | Parametric d | Even
81 | A function fissaidtobe  if f(—x) = — f(x).
a | Implicit b | Explicit c | Odd d | Even
82 | If f(x) = sinx then f(x) is
a | Even function |b | Odd function ¢ | Rational function | d | None of these
83 | If f(x) = cos x then f(x) is
a | Even function |b | Odd function ¢ | Rational function | d | None of these
84 | The function f(x) = (x + 2)? is
a | Even function |b | Odd function ¢ | Botheven & odd | d | Neither even
nor odd
85 | If f(x) = x® — sinx then f(x)is ___
a | Constant b | Even function ¢ | Odd function d | Neither even
function nor odd
86 | If f(x) = xjjl then f(x)is __ _
a Constant b | Even function ¢ | Odd function d | Neither even
function nor odd
87 | f(x) = sinx + cosxis ____ function.
a |0dd b | Even ¢ | Botheven & odd | d | Neither even
nor odd
8 | f(x) = x/3 is __ function
a | Odd b | Even ¢ | Botheven & odd | d | Neither even
nor odd
89 | If f(x) = xcotxis ____ function.
a | Constant b | Quadratic ¢ | Even d | Odd

1
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90 | If f(x) = x% + cosx then f(x)is ___
a | Constant b | Even function ¢ | Odd function d | Neither even

function nor odd
91 | If f(x) = sinx + cosx then f(x) + f(—x) = __
a | 2sinx b | 2cosx c | —2cosx d|0
92 | If f: x = y be a function then inverse of f is define as
a |fly)=x b|ly=f(Xx) c|f )=y d | None of these
93 | Only  function will have its inverse.
a | On-to b | In-to ¢ | Bijective d | None of these
94 |If f(x) = —2x+6,then f~1(x)=____
a |2—x b| 2 c|6—x d|2x—6

6 6—x 2
95 |Iff(x) = —2x+8,then f~1(x)=__
a |(x+8 b 2 c|8—x d x—8
2 8—x 2 2

96 | fof Y(x)is _____ function.
a | Constant b | Identity ¢ | Even d | Exponential
97 | If "f" be a bijective function then f(f~1(x)) equal to
a |«x b | f(x) c | f1(x) d | None of these
98 | A rule that assigns to each element x € X a unique element y € Y is called a function

from.
a |XtoX b YtoY c | XtoY d|lYtoX
99 | If y is image of x under the function f, we write it as
a | x=f(x) b|y#f(x) c|y=/[f(x) diy=x
100 | The composition of two functions f and g is denoted by
a | gf(®) b | (gof)x c|lgXxf d | Bothaand b
101 | If f(x) = sinx and g(x) = sin"x then gof (x) is
a |sinx b | sin"lx C|x d | None of these
102 | If f(x) = 2x + 1 and g(x) = x? — 1 then fg(x) is
a | x*—2x? b | 4x +3 C | 4x? + 4x d|2x2-1
103 | If f(x) = 2x + 1 and g(x) = x? — 1 then g?(x) is
a | x*—2x? b | 4x +3 C | 4x? + 4x d|2x2-1

1
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104 | If f(x) = 2x + 1 and g(x) = x? — 1 then gf (x) is
a | x*—2x? b|4x+3 C | 4x? + 4x d|2x*—-1
105 | If f(x) = 2x + 1 and g(x) = x? — 1 then f?2(x) is
a | x*—2x? b|4x+3 C | 4x? + 4x d|2x*—-1
106 _ 1 —
Iff(x) = — then fof = ___
a | x? b | x* c |1 d|1
x*
107 | If P(x) be a polynomial function then limP (x) =
xX—C
a | P(x) b | P(c) ¢ | cP(x) d | None of these
108 | If x approaches “a” from both left and right side of “a”, f(x) approaches a specific
number “L” then “L”, is called
a | Inverse of b | Domain of f(x) | ¢ | Range of f(x) d | Limit of f(x)
fx)
109 | 1f p be a positive rational number and xP is defined, then lim ;Lp is equal to
X—00
a |p b|x c | oo d|0
110 x™ —aq™
lim =
x>a X —a
a |a"! b | na™? ¢ |na d|1
111 n
lim (1 + —) =
n—oo n
a 1 b|e c|n d| o
M2 im(1 4+ x) e =
x—0
a 1 b|e c|n d| o
113 a* -1
Lim =
x—0 X
a |loga b | log, e ¢ |log.a d|1
114 e* —1
Lim =
x—0 X
a |loga b | log, e c | log.a d|1
13 %ir{)l Siz b = (where 0 is measured in radian)
a |e b| -1 c |1 d| 0
116 | lim (e*) =
X—00

1
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a 1 b|e n 0o
117 1
lim — =
XxX—oo X
a 00 b|1 0 -1
18 | lim(1 + 2h) /n =
h—-0
a |e? b|e 0 1
119 |~ sin76
650 9
a 1 b|7 0 e
120 n
lim (1 — —) =
n—oo n
a |1 ble n e~ 1
121 1\"
lim (1 + —) =
n—oo 3n
a | e? b | e3 e/s 1
e3
122 23— x
lim =
x-1x—1
a 3 b|2 1 0
123 1—cospl
650 1—cosqd
a |p? b|P 0 1
q? q
124 sinax
Lim — =
x—0 Sinbx
a |b b| @ a? b?
a b B pr
125 _ \/; _ \/E
lim =
n-2 x—2
a | 2¢/2 b| 1 V2 0
2V2
126 I x—2
im =
n-2 X — \/E
a | 2V2 b| 1 \2 o0
2V2
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127 | sin?0
My T ——
a o b|O0 c |1 d|e
128 x3 — g3
lim =
x>a X —a
a | b | 3a2 ¢ | 2a? d| 2a
129 x2 — g2
lim =
x>a X —a
a | oo b | 3a? ¢ | 2a? d| 2a
130 | ;. X
lim — =
x—0 Sin2x
a |2 b1l c| 1 d| -2
2
131 . ve
lim =
x-0 tanx
a o b|O0 c |1 d|a
132 | A function f'is said to be continuous at a number “c” if
a |f(o)is b | limf (x) exists c | limf(x) =f(c) |d|Allofthese
X—C X—=C
defined.
133 | A function f'is said to be discontinuous at a number “c” if
a |f(o)is b | limf(x) exists c | limf(x) # f(c) |d | None ofthese
X—=C X—=C
defined.
134 | f(x) = 3x? — 5x + 5 is continuous at
a 2 b|3 c |2 d | Set of real
numbers

1351 The function f(x) = is discontinuous at :

x2—4

a |0 b |1 c | £2 d| 1

136 | Let f, g and h be three functions such that f(x) < g(x) < h(x) for all numbers x in

some open interval (Vx € (a, b)) containing “c”, except possibly at ¢ itself is called

a | Quotient b | Sandwich ¢ | Limit Theorem d | None of these

Theorem Theorem

BT f £ ) = 222 then Tim f(x) =
x—3 x——3

a | -3 b | oo c|O0 d|3

1
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138 | If f(x) = |x — 5] then lirréf(x)=
x—

a 0 b | c |1 d| —1
139 “(2x+1 if0<x<2 ~

HFO)=17_x if2<x<athenf(2)=
a 2 b|3 c |4 d|5
140 _(x+2 ifx<-1 : : _

If f(x) =lc+2 ifx>—1 and xlirfllf(x) exists then ¢ =
a 2 b| -2 c |1 d| —1
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MCQ’s ANSWERS KEY

2 3 7 8 9 10
c a Cc Cc b a d a
11 12 13 14 15 16 17 18 19 20
b c d b d b b c

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

a Cc c a a b c b c a
41 42 43 44 45 46 47 48 49 50
a b b C c a b c a b
51 52 53 54 55 56 57 58 59 60
b a b a b a c a c C

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 34 85 86 87 88 39 90

91 92 93 94 95 96 97 98 99 100

101 102 103 104 105 106 107 108 109 110

111 112 113 114 115 116 117 118 119 120

121 122 123 124 125 126 127 128 129 130

131 132 | 133 134 | 135 136 | 137 | 138 139 140

1
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IMPORTANT SHORT QUESTIONS

A AR S

[EEg—
— O

ek
SN N A WN

17.
18.

19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

What is function?
If £(x) = x% = 2x% + 4x — L then find (i) £ () (id) £(1) (i) f(1 +x)

Find domain and range of f(x) = x?
X

x2—4

Find domain and range of f(x) = Vx? — 9
Define a polynomial function of degree n.
Define Linear Function. Give example.
Define Identity Function with example.
Define Constant Function. Give one example.

Find domain and range of f(x) =

. Define Rational Function. Give example.

. Define Exponential Function. Give example.

. What is Implicit Function? Give example.

. What is Explicit Function? Give example.

. Define Even Function. Give one example.

. Define Odd Function. Give example.

. Show that the parametric equation x = a cost,y = a sin t represents the equation of circle

x2 +y? = a2

Prove the identity cosh?x —sinh?x = 1

Prove the identity cosh?x + sinh? x = cosh2x

3x
xZ2+1
Determine whether the given function f(x) = sinx + cosx is even or odd.
If f(x) = x%2 — x then find (i) f(x — 1) (ii) f(—2)

For the function f(x) = Vx + 4, find (i) f(x — 1) (ii) f(x? + 4)
Flnd f(a+h’2_f(a)

is even or odd.

Determine whether the given function f(x) =

and simplify where f(x) = 6x — 9

Find M and simplify where f(x) = sinx

Find M and simplify where f(x) = cosx

Express perimeter P of a square as a function of its area A.

Express the area A of a circle as a function of its circumference C.
Express the volume V of a cube as a function of its base.

Find domain and range of f(x) = Vx? — 4

Find domain and range of f(x) = Vx + 1

Find domain and range of f(x) = |x — 3|

Given f(x) = x® —ax? + bx + 1, if f(2) = —3 and f(—1) = 0. Find the values of a and
b.

Show that x = at?,y = 2at represents parametric equation of parabola y? = 4ax.

Show that the parametric equation x = acos 8,y = b sin 8 represents the equation of
. x2  y?

ellipse =tz = 1
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35. Show that the parametric equation x = asec8,y = b tan @ represents the equation of

hyperbola
xZ 2
=1
a? b?
36. Prove the identity sinh2x = 2sinhx coshx
37. Prove the identity sech? x = 1 — tanh?x

38. Determine whether the given function f(x) = x3 + x is even or odd.
39. Determine whether the given function f(x) = xVx? + 5 is even or odd.
40. Check whether the given function f(x) = x°/3 + 6 is even or odd.

x3—x

x2+1

42. For any real valued function ‘f" and ‘g’ defined by f(x) = 2x + 1, g(x) = x* — 1. Find
(D) fog(x) (it) gof (x) (i) £2(x)

43.1If f(x) = 2x + 1 then find f~1(x).

44. Without finding inverse, state domain & range of f =1 when f(x) = 2+ Vx — 1

45.1f f(x) = 2x+ 1, g(x) = %, find fog(x).
4&Fm&wmmmmf@)=dfifdﬂ@:1%ﬁM(Dﬂw@jUQmﬁ@)
41anemmmmf@)=mé?gﬁjzigmMQ)ﬁw&)W)mﬁ@)

48. For the function f(x) = 3x* — 2x2, g(x) = % find (i) fog(x) (ii) gof(x)

49. For the function f(x) = Vx — 1, find fof (x).
50.If f(x) = 2x + 1,g(x) = x? — 1, find gof (x).

SLIF f(x) = 1_1, g(x) = (x* + 1)* find (i) fog(x) (i) gof (x) (iid) fof (x)

52. For any real valued function of g(x) = xiz , find gog(x)

53. For real valued function of f(x) = 3x3 + 7, find f~*(x).
54.1f f(x) = —2x + 8 then find f~1(x) and f~1(-1)
55.1f f(x) = (—x + 9)3 then find f~1(x)
1

56. Without finding inverse, state domain & range of f ~! when f(x) = e

57. Without finding inverse, state domain & range of /= when f(x) = E, x # 4.
58. Without finding inverse, state domain & range of £~ when f(x) = (x — 5)%,x = 5.

59. Prove that Lim xta—va _ 1
x—0 X 2\/5

. x—3
60. Evaluate kl—r}}ﬁ

4_ 2
61. Evaluate  Lim ————2*1

x—00 —3x3+10x2+50
. 2—-3x
62. Evaluate Lim

1s even or odd.

41. Determine whether the given function f(x) =

X

x—+00 V3+4x2
. 3\2n
63. Evaluate Lim (1 + —)
n—-oo n
64. State Sandwich Theorem.
1—cosO

65. Evaluate Ié.im

-0

3
66. Evaluate Lim ZAcx

x->—2 3x-2
.
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67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

79.
80.

81.

82.
83.
84.

8s.

86.
87.

88.

89.

90.

SHAHBAZ NOTES

3

X =X

Evaluate Lim
x->—1 x+1

. x3-8
Evaluate Lim—;
x—2 X“+x—6

x3-3x243x—1

Evaluate Lim S
x-1 X°—=X
xM—qh
Evaluate Lim
x—q XM—a™m
. Sinx®
Evaluate Lim——
x-0 X
1—-cos6@
Evaluate Lim—
0—0 sin@
. Sinx
Evaluate Lim—=
x> T—X
. Sinax
Evaluate Lim——
x—0 Sinbx
Evaluate Lim
x—0 tanx
. 1—cos2x
Evaluate Lim

x—0  x?
1—cosx

Evaluate Lim—
x—0 Sin?x

Express the limit Lino1(1 + 3x)*/* in terms of e.
X
1
Express the limit Lir101(1 + 2x2) /x* in terms of e.
x-
Evaluate %ir{)l(l y Zh)l/h .

Evaluate Lim (L)x

x—oo \1+Xx

Define Left Hand Limit & Right Hand Limit.
Give three conditions for a function f(x) to be continuous at a number ‘c’.

What is Discontinuous Function? Give any example and sketch graphically
2_
Discuss continuity of g(x) = 3;—_; atx = 3.
If f(x) = 2x? + x — 5 then find left hand and right hand limit of f(x) at x = 1
If f(x) = |x — 5| then find left hand and right hand limit of f(x) at x = 5.
. o | _ (2x+5 ifx<2
Discuss continuity of f(x) at x = 2 when f(x) = {4x +1 ifx>2

_(x+2 ifx<-1 : .
Iff(x)—{c+2 if x> —1 ﬁndcsothath_l)r_nlf(x)emst.

. . . . mx ifx<3
Find the value of m, such that function is continuous at x = 3 if f(x) = {xz ifx>3
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IMPORTANT LONG QUESTIONS

1. For the real valued function If f(x) = (—x + 9)3, find (i) f~*(x) (ii) f~*(—1) and
verify that f(f 1 (x)) = f*(f(x)) = x

xX_
2. Evaluate Lim%&— = log, a
x—0 X

n
3. Prove that lim (1 + l) =e
n—oo n
. . . . in 6
4. If 0 is measured in radian then prove that ]51%1 512 =1
5. Evaluate Lim>2X—=%%
x—0 X
.1- 6
6. Evaluate Lim—>P
9—0 1—cosqb
. 6—sin 6
7. Evaluate letan,%
0-0 sin360
e . el/x—l
8. Express the limit in terms of ¢; leT ;x <0
x-0 e /x+1
o . e'fx-1
9. Express the limit in terms of ¢; le% ;x>0
x-0 e /x+1

10. Discuss continuity of f(x) at x=3 when f(x) = {Zxx_-l-ll z; i ; g
11. Discuss the continuity of f(x) at x = 1;
3Ix—=1 ifx<1
If f(x) = 4 ifx=1
2x ifx>1
3x if x <=2
12.IF f(x) =4x2—1 if—2<x<2
3 if x =2
Discuss the continuity at x = 2 and x = —2
13. Find the values of m and n, so that the given function is continuous at x = 3;
mx ifx<3
flx) = n if x =3
—2x+9 ifx>3

V2x+5—vVx+7 + 2
14.If f(x) = {—x—z X
X =2

Find value of k so that f(x) is continuous at x = 2

1
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UNIT

apiﬁ‘e'cen.tiation.
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DEFINITIONS + SUMMARY

INCREMENT

In mathematics increment means “the difference between two values of the variables”. If y is
a function of x. A small change in the value of x is called an increment in x and it is denoted

by &x.

6x = (x of terminal point ) — ( x of initial point)
6y = (y of terminal point ) — (y of initial point )

Note

If y = f(x) where x € Dy (Domain of f )

= x is called independent variable and y is called dependent variable.

AVERAGE RATE OF CHANGE

Suppose a particle is moving in straight line and its positions after “t ” and " t;" are given by

s(t) and s(t;) then the quotient S(t;)—_i(t)
—

DERIVATIVE

If y be the function of x, then lim
6x—0 Sx

is called derivative of f(x) w.r.t x and is denoted

dy
by f(x) or Dy or—.

NOTATION FOR DERIVATIVE

represents the average rate of change.

flx+8x)—f(x)

rate of change of lirmit
quantity

[
df

dz
with respect /
to time

change in the value of quaniity
e 1
new value old value

[ 7
J@+h)=f(

-
/ \ i
time divided by lime interval

interval 1ongs 1o 2ero

(becomes very small)

In a table the notations for the derivative of y = f (x) used by different mathematicians:

Name of Mathematician Leibnitz Newton Lagrange Cauchy
Notation used for derivative | dy ) 4 af (%) f'(x) Df (x)
dx dx

FINDING f’(x) FROM DEFINITION OF DERIVATIVE
Given a function y = f(x), f ' (x) ifit exists, can be found by the following four steps:

Step I Find f(x + 6x)
Step 11 Simplify f(x + 6x) — f(x)
Step III Dividing f(x + 6x) — f(x) by &x to get
Step IV Find Jim L0990/
5x—0 6x

ox

f(x+8x)—f(x)

and simplify it

The method of finding derivatives by this process is called differentiation by definition or by

ab-initio or from first principle.
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THEOREM ON DIFFERENTIATION
1. POWER RULE

d _ ..
= (x™) = nx™"1, where n is rational number.

2. DERIVATIVE OF CONSTANT

d .. .
= (c) = 0, derivative of a constant is zero.

3. SUM OR DIFFERENCE THEOREM
If"f"and "g" are differentiable at x, then

d d d
L9 =—f) g0 = f() g

4. PRODUCT THEOREM
If"f"and "g" are differentiable at x, then

d d d , ,
2 f(0)-90)] = —[f()]g () + ) gl = (g + f(x)g'(x)

5. QUOTIENT THEOREM
If"f"and "g" are differentiable at x, then

a4 f(x)] 9@ @]~ F@ =90 geOf ) — f()g'(0)

dx [g(0)| [g()]? [9(0)]?

THE CHAIN RULE (DIFFERENTIATION OF COMPOSITE FUNCTION)
If y=f(u) and u = g(x) are two differentiable functions, then the derivative of the
composition function y = f(g(x)) is given by

dy dy du

dx du . dx

DIFFERENTIATION OF IMPLICIT FUNCTIONS

A function which contains two or more variables that are not independent of each other is called
an implicit function.

Jrample:-y® +3xy + x> =5

The General Power Rule is given by

d dy
. ny — n-1_7
P ™) =ny I

DIFFERENTIATION OF PARAMETRIC FUNCTIONS

Sometimes, the dependent variable “y” is not given in terms of the independent variable “x
rather both variable are given as a function of another variable say “t” , is called parameter.

Jrample:-x = f(t),y = g(t) we find Z—z as fellows:

dy d_y E .
= X (By Chain Rule)
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DIFFERENTIATION OF TRIGONOMETRIC FUNCTIONS

d d

— (sinx) = cosx — (cosecx) = —cosecx cotx
dx dx
— (cosx) = —sinx — (secx) = secx tanx
dx( ) dx( )

L (ranx) = sec? 2 (cotx) 2
— (tanx) = sec*x — (cotx) = —cosec*x
dx dx

DIFFERENTIATION OF INVERSE TRIGONOMETRIC FUNCTIONS

1 d 1

—(sin"1x) = —(cosec™1x) = ———

dx V1 —x? dx xVx? =1
d 1 d 1
_ -1 — — . — -1 N
Ix (cos™ x) Nl Tx (sec™x) T

d 1 d 1
—_ -1 = —_ -1 = _
dx (tan™" x) 1+ x? dx (cot™ %) 1+ x2

DIFFERENTIATION OF LOGARITHMIC FUNCTIONS

1. :—x(lnx) =§

2. dd—x(loga x) =

1

xlna

DIFFERENTIATION OF EXPONENTIAL FUNCTIONS

a4 xy _ _x
1. dx(e )=e

4 oxy_ ox
2. dx(a)—a Ina

DIFFERENTIATION OF HYPERBOLIC FUNCTIONS

— (sinhx) = coshx — (cosechx) = —cosechx cothx
dx dx

d ] d

— (coshx) = sinhx — (sechx) = —sechx tanhx
dx dx

d(t hx) = sech? d( thx) = h?
7 (tanhx) = sech®x 7 (Cothx) = —cosech”x

DIFFERENTIATION OF INVERSE HYPERBOLIC FUNCTIONS

d (sinh~1 x) 1 d ( h1x) 1
—(sinh™ x) = — (cosech™ x) = ———
dx V1 + x? dx xV1+x?

d d 1
— (cosh™x) = —(sech™'x) = ———
P (cosh™ x) = P (sech™x) e

d 1 d 1 1
—_ -1 = _— -1 = = —-—
dx (tanh™ x) 1—x2 dx (coth™ x) 1 — x2 x2—1
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POWER SERIES

A series of the form ay + a;x + a,x? + azx® + a,x* + -+ a,x™ + -+ is called Power
Series expansion of a function f(x). where ay, a4, a,,as, a, ... a, ... are constants and x s
variable.

MACLAURIN SERIES OR MACLAURIN’S THEOREM

If f(x) is expanded in ascending powers of x as an infinite series, then

£ GO = £(0) +xf7(0) + 5 £(0) + 2 £7(0) + -+ 2 f1(0) + -
TAYLOR SERIES OR TAYLOR’S THEOREM

If f 1s defined in the interval containing "a' and its derivatives of all orders exist at x = a , then

we can expand f ( x) as

fx)=f(a)+f'(a)(x—a) +&(x _ a)2 +w(x _ a)3 4ot
2! 3!

If a = 0 then above expansion becomes Maclaurin Series.

f(a)

n!

x—a)*+ -

Taylor’s Theorem can be stated as: If x and h are two independent quantities and f (x +
h) can be expanded in ascending power of 4 as an infinite series, then

(x)h,3+"‘+f (x)hn

3! n!

flth)=FG)+fh+12h2 41 )

INCREASING FUNCTION

Let f(x) be defined on an interval (a, b) and x4, x, € (a,b) such that

f(x1) < f(xy), forall x; < x5, then f(x) is called increasing on the interval (a,b).
DECREASING FUNCTION

Let f(x) be defined on an interval (a, b) and x4, x, € (a,b) such that

f(x1) > f(xy), forall x; < x, then f(x) is called decreasing on the interval (a,b).

B E
\Q‘d ! i
|| |
a Xx X b a x x b
Fle)y>f(x) if x> x, S)<f () if x> x,

FIGURE 1: INCREASING & DECREASING FUNCTION

dfote

Let f(x) be the differentiable function on the open interval (a, b) then

(1) f(x) is increasing on (a, b) if f'(x) > 0 for each x € (a,b)

(2) f(x) is decreasing on (a, b) if f'(x) < 0 for each x € (a,b)

(3) f(x) is neither increasing nor decreasing on (a, b) if f'(x) = 0 for each x € (a,b)
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STATIONARY POINT

Any point where f is neither increasing nor decreasing is called Stationary Point. At

stationary point f'(x) = 0.

5 |
; S

o ars =

FIGURE 2: A,B,C ARE STATIONARY POINT

RELATIVE MAXIMA

A function “f ” is said to have relative maxima/maximum at x = ¢ € [a, b] if

(i) There exists interval (a, ¢] in which f increases and
(ii) There exists interval [c, b) in which f decreases

RELATIVE MINIMA
A function “f” is said to have relative minima/minimum at x = ¢ € [a, b] if

(i) There exists interval (a, c] in which " f” decreases and
(i) There exists interval [¢, b) in which " f ” increases

Relative maximum

Relative maximum

N
P

b

[

T
,_illlllnn,(‘
o
—
N-

Relative
minimum

FIGURE 3: RELATIVE EXTREMA

aVote

Both Relative Maxima & Relative Minima are called in general Relative Extrema.

CRITICAL VALUE & CRITICAL POINT

If ¢ € Dy and f'(c) = 0 or f'(c) does not exist, then the number c is called critical value for
f while the point (¢, £ (c)) on the graph of f is named as a critical point.
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FIRST DERIVATIVE RULE:

Let f be differentiable in neighborhood of ¢ where f'(c) = 0.
1. If f'(x) changes sign from positive to negative as x increases through c, then f(c) the
relative maxima of f.
2. If f'(x) changes sign from negative to positive as x increases through c, then f(c) is
the relative minima of f.

SECOND DERIVATIVE RULE:

Let f be differentiable function in a neighborhood of ¢ where f '(¢) = 0 Then
1. f has relative minima at c if f'(¢) > 0.
2. f has relative maxima at ¢ if f''(c) < 0.

2No DERIVATIVE TEST FOR EXTREME VALUES OF A FUNCTION

Let f(x) be a given function.

Step I: Find f'(x) and f " (x)

Step II: Put f'(x) = 0 and solve for x , letx = a

Step III: f"(x)/x=q > 0 (Positive), then f(x) is minimum at x = a
Step IV: f"(%)/x=a < 0 (Negative), then f(x) is maximum at x = a

Note

(1) A stationary point is called a turning point if it is either a maximum point or minimum
point.

(2) If f'(x) > 0 before the point x = a, f'(x) =0atx =a

and if f'(x) > 0 after x = a, then

f does not have a relative maxima.

See the graph of f(x) = x3. In this case,

we have

f'(x) = 3x?, that is,
fl(0—e)=3(—€)>=3e2>0

And f'(0+¢&)=3(e)?=3e2>0

The function f is increasing before x = 0

and also, it is increasing after x = 0.

Such a point of the function is called

the point of inflexion or inflection. FIGURE 4: GRAPH OF x°
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MCQ’s

Choose the corzect answer.

1 lim fth) =/ (@) exist, is called
h—0 h
a Derivative at x | b | Derivativeata | ¢ | Derivative at h Derivative at 0
2 lim f®-/(@ exist, is called
x—0 xX—a
a Derivative at x | b | Derivativeata | ¢ | Derivative at h Derivative at 0
3 lim f+80)-f(x) _
5x—0 ox N
a | Y a| fl(a) a| [y v
da dx dx
4 | The process of finding the derivative of a function f at "x"
a | Integration of x |a | Derivative of a | Derivative of None of these
flx)wrtx fx)wrty
5 | The notation Z—z for the derivative of y = f (x) used by
a Leibnitz a | Newton a | Lagrange Cauchy
6 | The notation f'(x)for the derivative of y = f (x) used by
a Leibnitz a | Newton a | Lagrange Cauchy
7 | The notation f"(x) for the derivative of y = f (x) used by
a Leibnitz a | Newton a | Lagrange Cauchy
8 | The notation Df (x) for the derivative of y = f (x) used by
a Leibnitz a | Newton a | Lagrange Cauchy
9 | Leibniz used notation for derivative.
a |dy b | f(x) c|f'(x) Df (x)
dx
10 | Newton used notation for derivative.
a |dy b f(x) c|f') Df (x)
dx
11 | Lagrange used notation for derivative.
a |dy b f(x) c|f'x) Df (x)
dx
12 | Cauchy used notation for derivative.
a |dy b f(x) c|f'(x) Df (x)
dx

1
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13 |im&;

}Clir(l) e 1 equal to
a | v b | f'(a) Iy L5

da dx dx
14 | Derivative of a constant function is
a 1 b| —1 0 x
15 | Derivative of i is equal to
a —x? b| x2 —x~2 X
16 | Ifn = 0 then ;—x (x™) is equal to
a 0 b| 1 -1 2
17 ;—x (x™) = nx""1 is known as rule.
a Quotient b | Product Sum Power
18 | Derivative of vx at x = a is equal to
a | 2vx b 1 1 2

2va Va Va

19 =L v &_1i

Ify= =2 then o atx = 1 is equal to
a 0 b| 2 -1 None of these
20 | d ( 1 ) B

dx \ax + b/
a 1 b 1 oWt r 4

(ax + b)? (ax + b)? (ax + b)? (ax + b)?
21 | d ( 1 ) B

dx \(ax + b)*)
2 a b na —na na

(ax + b)ntt (ax+b)ntl (ax + b)nt1 (ax + b)»
22 | d

—(ax+b)" =

dx
a |n(ax™1+b) |b|n(ax+b) nax™ 1 na(ax + b)* 1
23 — 1 ay _

fy=x xthendx =?

1 1 1
L [ by _— 1+= 1-=
x? x? X x

24 | d 4

—13 3) =

dx( x
a L b|3 1 4 1 1

4x3 —x3 —x3 x3

4" 7%
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25 | d 1\°
-
dx Vx
a b 1 c 1 d| o
It == T2
26 | d ( 1 ) -
dx \Vx/
1 -1 1
a b c —(x \/}) d | None of these
2xVx 2x\x 2%
27 | d /x
wl(3)=——
a | X~ b |1 c| 1 d | x?
a? a a? a?
28 | d a
~Z () =9
dx (x)
a |1 b| 42 c| @ d|_ ¢
x X x?2 x?2
29 | d
— X2+ 1)? =
dx
a | 2(x2+1) b | (x% +1)? lc|2x(x2+ 1) ld | 4x(x*+1)
301 = (x = 5)(3 - x) =7
a |2x+8 \b\—2x+8 \c\Zx—S \d\x+8
2_
31| The derivative of *—* is equal to:
x+2
a | 2x b | -2 lc |1 |d |2
3 2
32 | The derivative of X :: = s equal to:
a 2 b | —2 c| 1 d| -1
x? x? 2x? 2x?
33 | d ( 1 ) B
dx\g(x))
a | (DEWIg@|[b | DIgWIg'®) |e |9 ?g'®) d | None of these
34 | Derivative of (x3 + 1)? is equal to
a | x*(x3+1)8 b |27x%(x3+ 18 |c | x?(x3+1)78 d | —x?(x®+1)8
35 i(xz N l) _
dx x2)
a 1 b 1 c 1 d 1
2(x~ ) 2(x~ ) 2(x+3) 2(x +33)
d
36 a(sinx) =
a | cosx b | —sinx c | sec?x d | —cosec®x

1
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37 d

Tx (cosx) =
a | cosx | b | —sinx | sec®x | d | —cosec®x
38 i(tanx) =

dx B
a | cosx b | —sinx sec®x d | —cosec®x
39 | d

P (cotx) =
a | cosx b | —sinx sec®x d | —cosec®x
40

Tx (secx) =
a secx tanx b | —sinx sec?x d | —cosecx cotx
41 d

— (cosecx) =

dx
a | secxtanx | b | —sinx | sec?x | d | —cosecx cotx
42 i(sinhx) =

dx B
a coshx b | sinhx sech?x d | —cosech?x
43

— hx) =

e (coshx)
a coshx b | sinhx sech®x d | —cosech?x
44 d

— (tanhx) =

dx
a coshx b | sinhx sech®x d | —cosech?x
45 | d

— (cothx) =

dx
a coshx b | sinhx sech?x d | —cosech?x
46 | d

— (cosechx) =

dx
a coshx b | —sechx tanhx —cosechx cothx | d | —cosech?x
47

Tx (sechx) =
a coshx b | —sechx tanhx —cosechx cothx | d | —cosech?x
48 T

e (sinT'x) =
a 1 b 1 1 d 1

Vi—ax2Z V1 —x2 14 x2 xVx? —1
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49 | d
a(cos‘1 x) =
a 1 b 1 1 1
V1 — x2 V1 — x2 1+x2 xVx?2 —1
50 d
a(tan_1 x) =
a 1 b 1 1 1
v v T+ o
51 d
a(cot_1 x) =
a 1 b 1 1 1
\/1—X2 1+x2 1+.'X'2 xxz—l
52 | d
a(sec‘1 x) =
a 1 b 1 1 1
xV1 — x2 V1 — x2 1+ x? xVx? —1
53 d
a(cosec_lx) 3
a 1 b 1 1 1
xVx?2 —1 V1 — x2 1+ x? xVx? —1
54 | d
a(sinh_l X) =
a 1 b 1 1 1
x?—1 1—x? V14 x2 xV1+x2
55 d
a(cosh‘lx) =
a 1 b 1 1 1
x?—1 ] - V1 + x2 xV1+x2
56
a(tanh‘1 x) =
a 1 b 1 1 1
x?—1 1—x2 V1 + x2 xV1+x2
57 d
a(coth‘1 x) =
a 1 b 1 1 1
x?—1 1—x? V1 + x2 xV1+x2
58 | d
a(sech"1 x) =
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a 1 b 1 1 1
x? -1 1—x? xV1 —x? xV1+x?
59 | d
o (cosech™tx) =
a 1 b 1 1 1
x2—1 1—x? V1+ a2 xV1+x2
60 | d
Tx (a@)=___
a a* b | a*lnx Inx a*lna
61 ;_x (ef@) =
a |ef® b|ef'(x) e/ f'(x) e/@f(x)
62 | d
dx (logq x) =
a |1 b| X 1 1 l
X Ina xlna X na
63 | d
Tx (cos7x) =
a | 7cos7x | b | —7cos 7x | 7sin 7x | d | —7sin7x
64 | d
a(ln e*) =
a |1 b| 1 1 x
7 e* X
65
Tx (sinhx) =
a |e*—e™” b|e*+e™™ e¥ —e* 2
2 2 eX+e™* eX+e™™
66
= (cosx?) =
a | —2sinx? b | 2x sinx? —x sinx? —2x sinx?
67 | d
Tx (In (Inx)) =
a | L b| 1 1 Inx
Inx xlnx (Inx)?
68 | d
Tx (In (sinx)) =
a 1 b | tanx cotx None of these
sinx
69 | Derivative of In(ax? + b) is
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a a b 2ax 2a None of these
ax? +b ax?+b ax?+b
70 | d
= (Vtanx) =
a 1 2, |'b 2 1 2 None of these
S Vtanx sec®x tanx sec*x s Sectx
71 d
—_— t2x) =
P (cot“x)
a | cotx cosecx b | —2cotx cosec?x sec?x —cosecx cotx
72 | d .
L) sy =____
a f'(x)sinx + b | f'(x)sinx — f'(x)cosx + f'(x)cosx
f(x) cosx f(x) cosx f(x) sinx
73 | Derivative of sin(tanx) is
a | cos(tanx) b | sec?xcos(tanx) —sec?xcos(tanx) None of these
74
— (sin®x + cos?x) =
dx
a 1 b|O -1 2
751 (1 +x?) :—x (tanTtx —cot™1x) =
a |2 b 2 0 —2
1+ x? 1+ x?
76 -1 1.\ —
> Tk (tan™'x —cot™'x) =
a -1 b 1 1 -1
1+ x2 1+ x2 1—x2 1—x2
77 -1 -1
—(sec™tx + cosec™tx) =
dx
a 1 b| -1 0 2
78 | V1 —x2 :—x (cos'x +sin7lx) =
a 1 b 2 0 1
V1 — x?2 V1 —x2
79 | d
— (sin 2x + cos 2x) =
dx
a cos2x +sin2x | b | cos 2x — sin 2x 2 cos 2x + 2sin 2x 2(cos 2x — sin 2x)
80 | d
— (sinh 2x) =
dx
a 2 cosh 2x b | 2sinh 2x —2 cosh 2x —sinh 2x

1
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81 d
P (Insinhx) =
a coth x b | tanhx ¢ | —cothx —tanh x
&2 d
= (cos™13x) =
a 3 b -3 C 1 -1
V1 —9x2 V1 —9x?2 V1 —9x?2 V1 —9x2
83 i (cot_1 f) =
dx al
a —a b a? c —a? -1
adz+x2 a2 + x2 a? + x2 a? + x2
&4
= (In (sin*x))
a 2cotx b | —2cotx c | 2tanx —2tanx
85 d
@)=
a | g*Ing b | gV c|1 ox aV*\x
2Vx z
a | ex*+1 b | 2xex*+1 C | xeX’+1 None of these
87 | d
Tx (xe*)=____
a xe* +1 b | xe* c | xe¥X—1 xe* + e*
88
a (e tan Zx) —
a | 2sec?2xetan?x |p | etan2x c | sec?2xetan2x None of these
&9
—3% =7
dx
a | 3% b | 3*In3 ¢ | 3(3%) 3
90 d 5x—-2\ _—
a SeSx—Z b 285x—2 C eSx—S SeSx—3
91 | If f(x) = 22* then f'(x) =?
a |21 b | 22*In 2 c | 22**t1n?2 22%x
In2
92 | The differential co-efficient of eS"* equals

1
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a | eS"¥cosx b | eS"*sinx ¢ | sinxeSin*-1 d | sinx eSinx+1
93 | d
— (2 3x) —
i G R p—
a |6e3 b | 2e3¥ c | —6e3* d | e3*
94 | d x -x
a |sinhx b | coshx c | 2sinhx d | 2 coshx
95 | If y = 5e3** then -
dx
a | 15e3¥* | b | e3%* | c | 5e3* |d | —15e3**
9% [ _
dx
a d_yxd_u b d_yxd_u c ﬂxd_u d | None of these
dx dx dy dx du dx
97 | Ifx = at? and y = 2at, then % =
a |2 b | 2a c | 2ay d | 2a
y y
98 If3x+4y—5=0,then3—z=_
a 4 b | —4 c |3 d | -3
3 3 4 4
9 |If x2 +y2 = a?, then L=
dx
a | X b | —X c | d| =Y
y y x x
100 | Derivative of cos x w.r.t. cos x is:
a | —cosx b | sinx c |0 d|1
1011 The higher derivative of the polynomial f(x) = 1—12x4 — gx3 +ix242x + 7 s
a 3 b | 4 c| 5 d|7
102 | Ify = 3x* —4x® + x — 2 theny, = ___
a |12x3>—8x+1 |b|36x%2—-8 c 72x d|o
103 | If y = e®* then y, is equal to:
a |a*e™ b | 3e% c | 4e™ d | xe™
104 | If y = e2* then v, is equal to:
a | 16e%* b | 8e?¥ Cc | 4e?* d | —16e%*
105 | If y = sin(ax + b) theny, = ___
a |acos(ax+b) |b|—a3cos(ax+b) |c |a*sin(ax + b) d | —a? sin(ax + b)
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106 | If y = sin3x theny, = ___
a 3cosx b | 3cos3x ¢ | 9sin3x —9sin 3x
107 | If y = —asinx theny, = ___
a asinx b | a’cosx ¢ | —asinx None of these
108 If y = a(1 + cos@), then % =
a —asin6 b | acosf ¢ | asinf —acosf
109 | 42
Ix? (cosh3x)=__
a 3 cosh 3x b | 3 sinh 3x ¢ | =9 cosh3x 9 cosh 3x
110 | 42
Iz 2*)=___
a | x2*71 b | In2* ¢ | 2%(In2)? x1n 2
11 | If f(x) = cos x then f' () =?
a 1 b0 c|—1 2
12 If f(x) = sinx then f"” (g) =?
a 1 b |0 c | —1 2
113 | If f(x) = sinx then f'(cos™1 x) =?
a |cosx b | sinx c|—x X
14 | If £(x) = x°/5 then £'(8) =?
a |1 b|2 c|1 3
2 3 3
15 | If f(x) = sinx, then f""' ()
a | —1 b0 c|1 5
116 | If f(x) = 3x% — 2x + 1, then f'(0) = __
a 5 b | -2 c |1 2
117 | If f(x) = tan~! x, then f'(cotx) is equal to:
a | 1 b | sin’x ¢ | cos?x sec?x
14+ x2
118 | If f(x) = x19, then f"(1) = __
a |1 b | 10 c |90 100
191 1 poth u(x) and v(x) are function of x then uvlu_sz shows
a %(%) b %(Z) ¢ %(u.v) ;—x(u+v)
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120 | A series of the form ay + a;x + a,x? + azx3 + a,x* + -+ + a,x™ + -+ is called
a | Maclaurin b | Maclaurin’s ¢ | Taylor Series d | Power Series
Series Theorem
121 : / x% ey X3 o x"
The expansion f (x) = f(0) + xf'(0) +5f 0) + i )+ - +Ff"(0) + -
is called
a | Maclaurin b | Maclaurin’s ¢ | Taylor’s d | Botha&b
Series Theorem Theorem
122 The expansion f (x + h) = f(x) + f'(x)h + ! fo) h?+1L 3|(x) h3+ -+ f—n(lx) h™ +
is called
a | Maclaurin b | Maclaurin’s ¢ | Taylor’s d | Botha&b
Series Theorem Theorem
123 x?  x3 . .
1+ x+—+ =+ - 1s expansion of
21 " 3
a | sinx b | cosx c|e d|e”
2 4 6
12419 — T+ s expansion of
20 4 el
a | sinx b | cosx c|e d|e”
3 5 7
125 The series X — — 4+ — — = + --- is of
31 51 7
a |sinx b | cosx c |tanx d | —sinx
126 | If f(x + h) = a*™ then f'(x) = __
a |a*™In(x+h) [b|a*lna ¢ |a¥Inx d | a**"Ina
127 1 1f f(x + h) = cos(x + h) then f'(x) = __
a |cosx b | —cosx c | —sinx d | sinx
128 | Geometrically derivative represent
a | Slope of normal | b | Slope of tangent | ¢ | Slope of secant | d | None of these
line line line
129 | If f(x) = |x]| then f'(x) atx = 0 is equal to
a 0 b| 1 ¢ | Does not exist d| -1
130 | If f be defined on an interval (a, b) and x4, x, € (a,b) such that f(x;) < f(x,), for
all x; < x, then f is called
a | Increasing b | Decreasing ¢ | Constant d | None of these
131 | If f be defined on an interval (a, b) and x;, x, € (a,b) such that f(x;) > f(x,), for
all x; < x, then f is called
a | Increasing b | Decreasing ¢ | Constant d | None of these
132 | If f is increasing in an interval (a, b), f'(c) is for every c € (a,b)
a | Positive b | Negative ¢ | Zero d | None of these
133 | If f is decreasing in an interval (a, b), f'(c) is for every ¢ € (a,b)

1
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a | Positive b | Negative c | Zero d | None of these

134 | If f be differentiable on (a, b), f is increasing at x € (a, b) if

a [f'x)>0 b|f'(x)<0 c|f'(x)=0 d | None of these

135 | If f be differentiable on (a, b), f is decreasing at x € (a, b) if

a [f'(x)>0 b|f'(x)<0 c|f'(x)=0 d | None of these

136 | If f be differentiable on (a, b), f is neither increasing nor decreasing at x € (a, b) if

a [f'x)>0 b|f'(x)<0 c|f'(x)=0 d | None of these

137 | Any point where f is neither increasing nor decreasing is called point.

a Decreasing b | Increasing c | Stationary d | Maximum

138 | At stationary point

a |f'(x)>0 b|f'(x)<0 c|f'x)=0 d | None of these

139 | Maximum and minimum values of the function is called

a extremum b | Extreme value |c¢ | Stationary d | Botha&b

140 | Let f be differentiable function in a neighborhood of ¢ where f '(¢) = 0 Then f has
relative minima at c if

a [f'x)>0 b|f'(x)<0 c|f"(c) >0 d|f"(c)<0

141 | Let f be differentiable function in a neighborhood of ¢ where f ‘(¢) = 0 Then f has
relative maxima at c if

a | f'(x)>0 b|f'(x)<0 c|f'(c) >0 d f"(c)<0

142 | for x4, x, € (a,b) f is increasing on the interval (a,b) forall x; < x, if

a flx) > f(x2) | b | flx1) <f(xz2) [e| f(x1) < f(xz) |d | None of these

143 1 If c € Dy and f'(c) = 0 or f'(c) does not exist, then the number c is called __.

a | Increasing value | b | Decreasing ¢ | Stationary value |d | Critical value

value

144 | ‘Which one is decreasing function?_

a |2-—4x b |4x —2 c | 4x d|4x+5

145 | f(x) = x? is increasing if

a | f'(x)>0 b|f'(x)<0 c|f'x)<0 d| f'(x)=0

146 | The point at which f(x) = x2 + 2x — 3 is neither increasing nor decreasing is

a |(-1,-4) b | (1,4) c|(1,-4) d| (-1,4)

147 | The function f(x) = 3x? has relative minimum at the point

a |(00) b | (0,1) c|(1,1) d| (-1,0)

1
WRITTEN BY MUHAMMAD SHAHBAZ

43



OBJECTIVE MATHEMATICS 12™ SHAHBAZ NOTES

148 | Minimum value of the function f(x) = x? + 2x —3isatx = __

a | -3 b | -2 c|0 d| -1
149 | The maximum value of the f(x) = sinx + cos x in the interval [0,27] is
a |2 b| 1 c |3 d |2
V2
150 | Two positive integer whose sum is 30 and their product will be maximum are:
a | 14,16 b | 15,15 c | 10,20 d| 12,18

1
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MCQ’s ANSWERS KEY

1 2 3 4 5 6 7 8 9 10
a b d b Cc b d a b
11 12 13 14 15 16 17 18 19 20
C d d C a d b b c

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

c c d a b d b c b c
71 72 73 74 75 76 77 78 79 80
b a b b a b c c d a

81 82 83 34 85 86 87 88 39 90

91 92 93 94 95 96 97 98 99 100

101 102 103 104 105 106 107 108 109 110

111 112 113 114 115 116 117 118 119 120

121 122 123 124 125 126 127 128 129 130

131 132 | 133 134 | 135 136 | 137 | 138 139 140

141 142 143 144 145 146 147 148 149 150

1
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IMPORTANT SHORT QUESTIONS

Define Derivative of a function.

Define Differentiation.

Find the derivative of f(x) = ¢ by definition.

Find the derivative of f(x) = v/x at x = a by definition.

Find the derivative of x°/3 by definition.
Find the derivative of 2 — vx w.r.t.'x” by definition.

Find the derivative of \/% w.T.t. ‘x’ by definition.

Find the derivative of xis w.T.t. ‘x’ by definition.

A S R AT L ol

Find the derivative of ﬁ w.r.t. ‘X" by definition.

. Find the derivative of (x + 4) Y3 w.rtx by definition.
. Find Z—Z, if y = vx + 2 by first principle.

(U —
— D

[y
[\°]

. Calculate :—x (3x§)

. Find the derivative of y = (x? + 5)(x3 + 7) w.r.t. x.
_ (x+1)(x72-1)

x1/2—1

k.
w

. dy .
14. Find e if y

3
15. Differentiate x 3 + 2x 2 4+ 3 w.r.t. ‘x’.

16. Differentiate Z—ti w.r.t. ‘x’.
17. Differentiate 22—
2x+1

18. Differentiate (x —5)(3 — x) w.rt. ‘x’.
2
19. Differentiate (\/} — \/%) w.rt. ‘x’.
(1+\/7)(x—x3/2)
Vx

(x2+1)*
x2+41
x2-3

w.r.t. ‘x’.

20. Differentiate w.r.t. ‘x’.

21. Differentiate w.r.t. ‘x’.

22. Differentiate w.r.t. ‘x’.

23. Differentiate \/Zx—;l w.r.t. ‘x’.

x2+1
_ ay _
24.1fy = x* + 2x? + 2, prove that — = 4x,/y — 1
25. Find the derivative of (x3 + 1)° w.r.t. ‘x’.
26.Find 2 | if x = at? and y = 2at

dx
27.Find 2 | if x =1 — t? and y = 3t? — 263
28. Find 2 | if 2% + y? = 4

29.Findz—z ,if Y24+ x%2—4x =5
30. Find 2 | if y? —xy —x? + 4 =0
31. Differentiate x2 + — w.rt. x —

X X

. _____________________________________________________________________________________
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32.Find 2 | ify = Vx +Vx
33.Find 2 | if y = (3x% — 2x + 7)°

a2+x2

. d .
34.Find =~ ,ify =

a?-x2

35.Find 2 | if 3x + 4y +7 = 0

36. Find 2 | if xy + y? = 2

37.Find 2 |if x2 — 4xy — 5y = 0

38. FindZ—z ,if 4x% + 2hxy + by? + 2gx + 2fy+c =0
39.Find 2 ifx =60 +-andy =0 +1

40. Differentiate x? — xiz w.r.t. x*

41. Differentiate (1 + x?)" w.r.t. x2
x%4+1
x2-1

43. Differentiate sin3x w.r.t. cos?x

44. Prove that ;—x (sin~!x) = —

42. Differentiate w.r.t. x3

N
A1,y — 1

45. Prove that — (cos™'x) = —
A1y 1

46. Prove that — (tan™ " x) = —

d
47. Prove that — (cosec™lx) = — —

xVx2-1
d -1 A 1
48. Prove that ——(sec™ x) = —==
d -1 _ 1
49. Prove that = (cot™ x) = —

50. Differentiate x? sec 4x w.r.t. ‘x’.
51. Differentiate tan® 0 sec?8 w.r.t. ‘6°.
52. Differentiate (sin26 — cos 36) w.r.t. ‘6°.

53. Differentiate cos+vx + Vsinx w.r.t. ‘x’.
54. FindZ—z ,ify =xcosy

5S. Find% ,ifx = ysiny

56. Differentiate sinx w.r.t. cotx

57. Differentiate sin®x w.r.t.cos*x

58. Differentiate cos™! E w.rt. ‘x’.
59, Differentiate cot™?! 2 w.r.t. ‘x’.
60. Differentiate isin_1 E w.rt. ‘x’.
61. Differentiate sin™'v1 — x2 w.r.t. ‘x’.
d -

62. Prove that - (a*) = a*Ina by ab-initio method.

. dy .
63. Flndﬁ ,ify = eX*1

. ,dy .
64. Find = | ify = a'*

dx
1
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65. Differentiate y = a* w.r.t. ‘x’.
66. Find Z—z ,if y = logqo(ax? + bx + ¢)
67. Differentiate In(x? + 2x) w.r.t. ‘x’.

68. Differentiate y = /™ w.r.t. ‘x’.
69. Differentiate (Inx)* w.r.t. ‘x’.

70. Prove that ;—x (sinhx) = coshx
71. Prove that ;—x (coshx) = sinhx
72. Prove that ;—x (tanhx) = sech?x
73. Find Z—z ,if y = tanh(x?)

74. Find Z—z ,if y = cosh™(secx)
75. Find f'(x) if f(x) = eV*=1

76. Find f'(x) if f(x) = xiex

77. Find f'(x) if f(x) = e*(1 + Inx)

78. Find f'(x) if f(x) = e_exxﬂ

79. Find f'(x) if £ (x) = In(e* + e™¥)
80. Find f'(x) if f(x) = S

81. Find f'(x) if f(x) = In(Ve?* + e72%)
82.Find 2 |ify = x2Invx

dx
. dy . _
83. Flnda ,ify = xvinx
. dy . _ X
84. Flnda ,ify = o
85.Find 2 |ify = x2In2
dx x
. o.dy . _ x2-1
86. Flnda ,ify=1n i1

87.Find 2 | if y = In(x + V2 +1)

88. FindZ—z Lify =1n(9 — x?)

89. Find % ,if y = e sin 2x

90. FindZ—z Jify = e *(x3 + 2x2 + 1)

91. Find 2 | if y = xesin®

92. FindZ—z ify = (x + 1)*

93. Find 2 | if y = sinh 3x

94. Find Z—z ,if y = tanh™1(sinx)
95. Findj—‘; ,ify = sinh~1(x?)
96. Find Z—z ,ify = (Intanh x)

. d_y . I -1 f
97. Find ol if y = sinh (2)
-
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98. Find f%(x) of f(x) = 1—12x4 - %x3 + ixz +2x+7

99. Find 22 if v3 + 3ax? +x% = 0
: dx2’ y -

100.

101.
102.
103.
104.

105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.

117.
118.

119.

120.
121.
122.
123.
124.
125.
126.
127.

128.

129.
130.
131.
132.
133.
134.
135.

Find y, , if y = cos(ax + b)

3
1 g , then show that y, = x(a? — x2) 7z

If y =sin™
Find y, ,ify = 2x°> — 3x* + 4x3 + x — 2
Find y, ,ify = (2x + 5)°/2

Find y, ,ify=\/§+%

Find y, , if x* + y? = a?

Find y, , if x3—y3 = a3

Find y, ,if x = at?,y = bt*

Find y, , if y = sin 3x

Find y, ,ify = cos® x

Findy, ,ify = In(x? = 9)

Define Power Series.

Define Maclaurin Series.

Find the Maclaurin series for sin x.
Expand a* in the Maclaurin series.
Expand (1 + x)™ in the Maclaurin series.

State Taylor’s Theorem.
2 4 6
Apply Maclaurin series Expansion to prove that cosx = 1 — % + % = %
2 3
Apply Maclaurin series Expansion to prove that e* = 1 4+ x + % + ’;—'
8x3

. . . 2x _ 4x2
Apply Maclaurin series Expansion to prove that e<* = 1 + 2x + ETRRETS

Define Increasing Function.

Define Decreasing Function.

Define Critical Point.

Define Critical Value.

Define Relative Maxima.

Define Stationary Point.

Define Point of Inflexion.

Determine the intervals in which f is decreasing for f(x) = sinx ; x € (—m, )
Determine intervals in which f is increasing/decreasing for f(x) = cosx ; x € (_7”,2)

Determine the intervals in which f is increasing for f(x) =4 — x? ; x € (—2,2)
Determine the intervals in which f is increasing for f(x) = x% + 3x + 2 ;x € (—4,1)
Find the extreme values for f(x) = x? — x — 2.

Find the extreme values for f(x) = 5x% — 6x + 2.

Find two positive integers whose sum is 30 and their product will be maximum.
Divide 20 into two parts so that the sum of their squares will be minimum.

The perimeter of a triangle is 16 cm. If one side is of length 6 cm, what are length of
the other sides for maximum area of the triangle?

1
WRITTEN BY MUHAMMAD SHAHBAZ 49



OBJECTIVE MATHEMATICS 12™ SHAHBAZ NOTES

IMPORTANT LONG QUESTIONS

. . Vx2+1 c s
1. Differentiate Npm w.r.t. ‘x’.
) ) Vitx—Vi-=x L,
2. Differentiate ﬁﬁ w.r.t. ‘x’.
3. Ify= \/_— showthath—+y—2\/_
. _ va+x+va—x
4. Fll’ldE , lf_'y = m

5. Find 2 ify = (1+2vx)" x3
2
6. Find 2 ifx =200, - 20t
7. Find 2 | if T+y+yVI+x=0
8. Provethatyz—z+x =0if x =1;—Z, y = 1itt2
9. Differentiate sinv/x w.r.t.x by ab-initio method.

4(1+y?)
(4+4x2)

11. Differentiate cos Vx w.r.t.x by first principle.
12. Differentiate cos x? w.r.t.x by first principle.

13. If tany(1 + tanx) = 1 — tan x , show that % =-1

10.If y = tan (2 tan~! g) , show that Z—z =

14.1f x = a cos30,y = b sin36 , showthataZ—Z+ btanf =0
15. Find Z—z ,if x = a(cost + sint),y = a(sint = tcost)
16. Show that 2 = 2 if2 = tan=12

dx X X y
17.1f y = tan(p tan™! x) , show that (1 + x?)y; — p(1 + yz) = O
18.If x = a(f — sinB) ,y = a(1 + cos 8). Then show that y2 — + a=0
19. If x = sinf ,y = sinm@, then show that (1 — x2)y, — xy1 + m?y =0

— X a2’y _,dy -
20.If y = e”* sinx, show that ——= =2-~+ 2y = 0
2

21. If y = e** sinx x, show that 3732/ - Za‘;—i + (a®> +b?)y =0
22.If y = (cos™1 x)?, prove that (1 — x?)y, — xy1 —-2= O
23.1f y = a cos(Inx) + b sin(Inx) prove that x? + x + y=0

2 3
24. Show that cos(x + h) = cosx — hsinx — %cosx + gsmx + -

and evaluate cos 61°.
25. Show that 2%+ = 2% {1+ (In2)h +

(In 2)2h2 n (In2)3n3 n }
3!

26. Discuss the function defined as f (x) =sinx + % cos 2x for extreme values in the
interval (0,2m)

27. Find the maximum and minimum values of the function defined by the following equation
occurring in the interval [0,27] , f(x) = sinx + cos x.

l .
28. Show that y = % has a maximum value at x = e

1
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29. Show that y = x* has a minimum value at x = le

30. A box with a square base and open top is to have a volume of 4 cubic dm. Find the
dimensions of the box which will require the least material.

1
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UNIT

‘Zn.teg’cation.

1
WRITTEN BY MUHAMMAD SHAHBAZ 52




OBJECTIVE MATHEMATICS 12™ SHAHBAZ NOTES

DEFINITIONS + SUMMARY

DIFFERENTIAL OF A FUNCTION

Let “f ” be a differentiable function define by the equation y = f(x) and let §x be the arbitrary
increment in x. Then the number f'(x)8x is called the differential of the dependent variable

“_)

y” and is denoted by dy.
Thus dy = f'(x)éx

Note

(1) The increment in the dependent variable “x” is equal to its differential dx i.e., dx = 6x

(ii) Instead of dy, we can write df, i.e., df = f'(x) dx where f'(x) being coefficient of
differential is called differential coefficient.

INTEGRATION

The process of finding a such a function whose derivative is given is called anti-differentiation
or integration.

“«_n

c¢” is an arbitrary constant and it is not definite, so ¢ (x) + c is called the indefinite integral of
f(x), that is

j-f(x)dx =) +c

e The function f(x) is called the integrand.

e The symbol [ is called integral sign.

“«_n

e “C”is called the constant of integration.
e [ ..dx indicates that integrand is to be integrated w.r. t. x.

THEOREMS ON ANTI-DERIVATIVES

1. The integral of the product of a constant and a function is equal to the product of the
constant and the integral of the function.
In symbols,

Jaf(x)dx = an(x)dx

where a is a constant.

2. The integral of the sum (or difference) of two functions is equal to the sum (or
difference) of their integrals.
In symbols,

f 00 + f,00] dx = f £ dx + f £() dx

ANTI-DERIVATIVES OF [f(x)]"f'(x) AND [f(x)]"1f'(x)

1. f[f(x)]nf'(x) dx = % +e (nx—-1)
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2 f FOIf @ dx =Inf@) +e (Fx) > 0)

General Form Simple Form
" ormulae - 7and 10-14, a:IO |
. I(ax+b)"dx=%:_f—)l)+0, (n#-1) Ix"dx=:;:;+c,(n¢—l)
[sin(aﬁ b)dx=—%cos(ax+b)+c, Isinxdx=—cos x+c
Icos(ax+b)dx=%sin(ax+b)+c Icosxdx =sinx+c
jsecz(ax+b)dx=%fa” (éx+b)+c Iseczxdx=tan x+c¢
J'cosec2 (ax+b)dx = —%cot(a’x+b)+c Icoseczx dx =—cot x+c¢
Isec(ax+b)tan(ax+b)dx = %sec(ax+b)+c Isec X tan.x dx=sec x+c
{casec (ax+b)cot(ax+b)dx=—%‘cosec(ax+b)+c [ cosec x cot x dx = cosec x+c
Iem"dx=%x &y (A#0) Iexdx=ex+c
Iak+"dx=kl:1 a.am” +c¢, (@>0,a#1, A#0) J‘axdx= ?nl_a' a +c,
(a>0, afl)
J.ax#%dx = (ax+b)”'dx j%dx=1n|xl+c, x#0
= % In|ax+b|+c,(ax+b # 0)
',['“"(ax+b)dx= % lnlsec(ax+b)|+c Itan xde= 1n|secx|+c
=_% lnlcos(ax+b)|+c =—Inlcos “.l“.
ICO'(‘”‘ +b)dx = %Inlsin (ax+b)|+c : Icot xdx=In|sin x|+¢

Sec 1
'[ (ax+ b)dx = 31n|sec (ax + b) + tan (ax + b)I +c Isec.rdr =In |se¢-.r+mn +e

fe

Osec (qgx | o ;
*h)dx= aln |C03€C (ax +b) - cot (ax + b)l +c J.cosec xdv=lIn ,cmec x- wlx’ﬂ
Ti

WRITTEN BY MUHAMMAD SHAHBAZ 54



OBJECTIVE MATHEMATICS 12™ SHAHBAZ NOTES

INTEGRATION BY METHOD OF SUBSTITUTION

Sometimes it is possible to convert an integral into a standard form or to an easy integral by a
suitable change of a variable. Now we evaluate [ f(x) dx by the method of substitution. Let x
be a function of a variable t, that is,

If x = @(t), then dx = ¢'(t)dt

Putting x = @(t), then dx = ¢'(t)dt we have

[ 1o dx = [ (o) ¢'0) de

INTEGRATION BY SOME USEFUL SUBSTITUTION

We list below suitable substitutions for certain expressions to be integrated.

Expression Involving Suitable Substitution
(i) Vaz —x? x =asinf
(i) Vx2 —a? x =asecH
(i) Va? +x? x =atanf
(ivy Vx+a(orvx—a) Vixta=t(orvx—a=t)
v) V2ax — x2? x—a=asinf
(vi) V2ax + x? x+a=asecl

INTEGRATION BY PARTS

j F() g'@dx = £ () j PO dx — j 000 F (Ddx = f () g ()= f 900 /() dx

This is known as the formula for integration by parts.
If we put u=f(x) and dv = g'(x)dx
Then du = f'(x)dx and v=g()

Then above equation can be written as

fudvzuv—fvdu
ILATE RULE

The ILATE Rule is a method for selecting the first and second functions when using the
integration by parts method to solve integral.

ILATE Rule
T - inverse trig (arc functions)

s (Sin'x , tan'x ,etc)

g log x, In x,etc)
A - algebraic (polynomiqls) ¥ Algebraic T
( x etc)
2 Trigonometric
' - TrigonomeTric runctrions (sin x csc x , etc)
> L,’"".) nt = 2 s

E - exponential functions

NOTE : Prior
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Note

ILATE is an acronym for Inverse, Logarithmic, Algebraic, Trigonometric, and Exponential.

INTEGRATION INVOLVING PARTIAL FRACTION

If P(x),Q(x) are polynomial functions and the denominator (Q(x) # 0), in the rational
function %, can be factorized into linear and quadratic (irreducible) factors, then the rational
function is written as a sum of simpler rational functions, each of which can be integrated by
methods of partial fraction which already known to us.

Here we will give examples of the following three cases when the denominator Q (x) contains

Case I. Non-repeated linear factors.
x+7 R N B
(x—1D(x+3) (x—-1) (x+3)
Case II. Repeated and non-repeated linear factors.
5x +7 A B C

G-Dx+3)? G-D x+3) x+3)?

Case I11. Linear and non-repeated irreducible quadratic factors or non-repeated
irreducible quadratic factors.
11x + 3 A Bx+C

G=3)2+9) -3 @Z+9)
THE DEFINITE INTEGRAL

If f(x) is continuous on the interval [a, b] and if F (x) is any indefinite integral, then

b
[r@ax = 1F@it = Fo) - Fe)

is called definite integral ofaf (x) between the limits “a” and “b”

e The interval [a, b] is called range of integration.

e The function f(x) is known as the integrand.

e While a and b are known as lower and upper limits of integration respectively.
FUNDAMENTAL THEOREM OF CALCULUS

If f(x) is continuous on the interval [a, b] and ¢'(x) = f(x) , that is, ¢(x) is any anti-
derivative of f on [a, b] , then

b
| redx = o) - ot

PROPERTIES OF DEFINITE INTEGRAL

If f(x) and g(x) are two continuous functions on the interval [a, b], then
@) J, fO) dx =0
(i) f:f(x) dx = — fbaf(x) dx

1
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(iii) f: cf(x)dx=c fab f(x) dx (Where c is any constant)
@) [JIf00) + g0 dx = [ f(x) dx + [ g(x) dx

™ [Pf) dx =[S f@) dx+ 1 f(x) dx
APPLICATION OF DEFINITE INTEGRAL

Area Under The Curve
Area Under the Curve
A Y-axis

f: f(x) dx gives the area under the cure y = f(x)
from x = a to x = b and the x-axis. e

b 1
AT‘ea = .l-f(x) dx (o] CI! ll.v x-axis
a

DIFFERENTIAL EQUATION

An equation containing at least one derivative of a dependent, variable with respect to an
independent variable is called differential equation.

ofxample:-
(@) yZ—z +2x=0

... d’y | dy _
(ii) x IxZ + . ¥ x=0
ORDER OF DIFFERENTIAL EQUATION

The order of a differential equation is the order of the highest derivative it contains.

0 yo+2x=0 (Order is 1)
.e d?y dy _ .
(i) xSt 2x =0 (Order is 2)

DEGREE OF DIFFERENTIAL EQUATION
The degree of the differential equation is the highest power of the differential coefficient
present in the equation.

2
@ xZ+Z—2x=0  (Degreel)

dx?

2
(i) y (%) +2x=0 (Degree 2)

1
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MCQ’s
Choose the correct Gption.
1 | Ify = x% then dy is:
a | 2x b 2xdx lc| x2dx | d] 22
2 | Differential of y is denoted by:
a |dy' b |dy c|dy d | dx
dx
3 |Ify = x? — 1 and x changes from 3 t0 3.02 thendy = ___
a | 0.1 [b]o0.12 |c]0.012 [d]o.21
4 | IfV = x3, then differential of V is:
a | 3x%dx | b 3x2 | c | x3dx | d | 3x2dy
5 | flx+6x) =
a_| f(x)dx [b] fG) — fdx el f() + f'()dx [d] —f'(x)dx
6 | [(3x%+ 2x) dx is equal to:
a | 6x+2 [b | x3 + x2 lc|3x+2 [d ] x3 —x2
7 | Find dy for y = v/x ,when x changes from 4 to 4.41
a | 0.1 | b 0.1002 | c|0.1025 |d]1.2
8 | Find dy fory = x? + 2x , when x changes from 2 to 1.8
a | —1.02 | b | -0.012 lc|-02 |d|-1.2
9 | Solve ldy = dx
y x
a |y=uxc |b|y=—xc lcly=x*+¢ [d]xy=c
10 | d(xy) =
a |xdx+ydy |b‘(x+y)dx |c|xdy+ydx |d|
11 sin 2x
f —dx =___
4sinx
a |sin2x+c b | 2sin2x + ¢ c|1 d| 2sinx +c
5 sinx +c
12 f 1 _
xVx2—1
a |sin"lx |b|tan1x lc|sectx | d | cosec™1x
1
13 J(2x+3)§dx=_
3 3 1 1
4 (2x+3)2 b (2x +3)3 €l (2x+3)3 41 2x +3)2
———+c ——— +c R ——— +c
2 3 2 3
14 Jsecx dx =
a |secx+tanx | b sec?x | ¢ | In|secx —tanx| | d | In|secx + tan x|
3
15 J(a—Zx)fdx=
3 5 5 5
a (a—2x)2 N R (a—2x)2 N ¢ (a—2x)2 N d 3(a —2x)2 N
5 ‘ 5 ¢ 5 ¢ 5
16 f
cosxdx =

1
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a |1-sin®x+c [b| /1 _sinZx c|sinx+c d| —sinx+c
17 n
tan—dx =
fan4 X=___
a T b | x c 2 d|X
1 — — Z
nsin sec” 2
18 J.e“xdxz_
a |e*™+c b | ae® + ¢ c|le dle*+c
—+c
a
19 J.sinSxdxz
4 —lcosx+c b ——=cos5x +c ¢ lsinx+c d —cosbx + ¢
5 5 5 5
a
20 f—dx=
x
a 1
a |ax+c b | aln|x| +¢ c ——+c d Zhnlx| + ¢
X a
21 2
dx =
fx+2 x
a |2lnjx+2|+c [bllnx+2]+c |e|llnlx+22+c [d]2
22 fx+2
dx =
x+2
a |1+c |b\x+c \c\—x+c |d\2x
23 | Inverse of [ ...dx is:
a |dx b| d c | dy d| dx
dy dx dx dy
24 1
=
1+ cosx
a |1 «x b X c X dl1 «x
_ — tan— t= _ _
2tan2 an2 co ) 2cot2
25 ftanzxdxz
a | 2tanx+c |b | tanx + ¢ lcltanx+x+c [d|tanx—x+c
26 J
cosecx dx =
a | —cosecxcotx |b|In|cosecx ¢ | In|cosecx d | In|secx + tan x|
+c —cotx|+¢ + cotx| + ¢
27 tanx dx =
a |In|secx|+c W‘ In|cosecx| + ¢ mlnlsinx|+c |d\ln|cotx|+c
28 | Anti-derivative of cot x is equal to:
a |In|cosx|+c | b | In|sinx| + ¢ lc| —In|sinx] +c |d]| —In|cosx| +c
29 f
sinxdx =
a |cosx+c W‘ sinx +c¢ m—sinx+c |d\—cosx+c
30

j3’1"dx=_
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a 3lx b 3/’Lx 3/1x d /13/1)6
Z _In3 B
An3 ¢ et m3 ¢ m3 ¢
31 f r
ax+b
1 | + b| +
a |Inlax+b|+c |b Elnlax+b|+c alnlax + b| + ¢ | d | axInlax + b| + ¢
32 J.axdxz_
a | a¥ b| a*+c Ina d|a*lna+c
—+cC —tc
Ina x
33 sinaxdx =
a —cosax+c b | cosax + ¢ acosecx + ¢ d| asecax +c
a
34 fcostdx=
a | —2sin2x+c¢ b | 2sin2x + ¢ —sin 2x d | sin2x
+c +c
2 2
35 fsecZZxdxz
a |tan2x b | tan2x + ¢ tan x d|2tan2x + ¢
+c tc
2 2
36 f(— sinx) dx =
a | cosx | b | sinx | —sinx | d| —cosx
37 f(sin3x)dx=
a | cos3x b | —cos3x 3cos3x +c d| —3cos3x+c
+c ——+c
3 3
38 f3xdx=_
a |3*+c¢ b|3*In3+c 3—x+c d| 3* +e
In 3 3ln 3
39 f(ex+1)dx=
a |e*+c [b|e*+x+c le*+1+4¢ [d]e*+x2+¢
4 1
0 J—de=
X
2 —1
a |lnx+c b|lnx‘+c¢ L d L
X X
4l Jsecxtanx dx =
a |tanx | b sec?x |c| tan®x | d ] secx
42 Jx(\/}+1)dx
2 b 2 2 d 3
) §x3/z+c §x5/2+x7+c §x5/2+c x4 xte
43 fx” dx for (n # —1)
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a xn+1 b xn—l C xn+1 nxn—l +c
+c +c +c

n n—1 n+1
44 f52x dx =
a | 5% b | 2(5%%) c|5%In5 52x N

2In5 ¢

45 2 2

(sec“* 0 —tan“0) dO =
a 0 +c ‘b‘sin9+c059+c ‘c‘tane—cot9+c |d‘cot6+tan6+c
46 1

f > dx =

cos? x
a 1 b | tanx + ¢ c|sec’x+c cosec’x + ¢

sin? x
47 fx‘l dx =
a |0 |b|Inx+c lc| x2+¢ ld| -Inx+c¢
48 eSinX cos x dx =
a | e®S* +¢ \ b \ eSinx 4 o \ © \ —eC0sX 4 ¢ | d \ —eSinx 4
49 faxzx dx = ___

a ax b ax2 C axz ax

log. a 2log, a T 2log, e e 2log. a
50 fetanx sec’xdx =
a etanx ’T‘ e~ tanx m @cotx |d ‘ e —cotx
51 Inx

—dx = _
x
a |In(Inx) b | (Inx)? ¢|Inx Inx
2 2
52 etan‘lxd

J 1+ x2 X =

a eSecx 4 ¢ ‘b ‘ etanx+c ‘C ‘ eCOt_1x+C |d ‘ etan_1x+c
a

53 f—dx _

xvVx?—1
a |atan'x+c |b| —acosec'x+c |c| —asec'x+c |d]|asecix+c
54| [ f'(x)

dx =

f(x)
a |In|x|+c \b\lnlf(x)|+c \c\lnlf’(x)|+c |d\f(x)+c
>3 fv2x+3(2dx)=_

2 3 3 3
R N HE TR N Rl —Sx+3)"2
56 j )

sinxcosxdx = ___
a | cos 2x+ b | —cos 2x+ ¢ | sin®x cos? x
5 ¢ 5 ¢ > +c > +c

WRITTEN BY MUHAMMAD SHAHBAZ

61



OBJECTIVE MATHEMATICS 12™

SHAHBAZ NOTES

57 1 .
J = dx equals:
a |Inx b|x ¢ | In(Inx) d | (Inx)?
2
38 J.seczxtanxdxz
a |secxtan®x b | sec?x ¢ | tan®x d | sec?xtanxdx
+c +c
3 2 3
39 fsechtanSxdx=
secx sec 5x tan 5x
a |5secSx+c b I c Iy d np
5 5 5
60 seczxd
X =
Ytan x
a | 2vtanx +¢ b —2vtanx+c |¢|Vanx+c |d|tanx +c
61 cotx
In(sin x)
a |Intanx+c |b|Incotx +c |c|Insinx +c | d | In(Insinx) + ¢
62 f e* g =
e*+3 T
a |Inle* + 3] [b|e* +¢ lc|e'+¢ |d|e* +3+¢
63 J' 1
dx =
(1+x*)tan"1x
a |In(tan"'x)+c |b|Insinx+c ¢ | In(sinx)2 4+ ¢ | d|None
64 Jde_
V4 + x? ) A
a \Jarx24ce |0 L2, |¢|Inya+x?4+c |d[None
2
65 f 1
———dx =
Y 1 1
X X
a 1 b -1 c X d X
-+ —) + - -1(= _cein—1(Z
cos (a) ¢ sin (a) ¢ aCOS (a)+c asm (a)+c
66 1
dx =
fx2+4 *
-1
a %tan XL b| n-12 4 ¢ ¢l otan-12 4 ¢ d|tan12x +c
67 1
d —
_[1+x2 x
a |coslx b cottx ¢|tanx | d]sec1x
68 1
———dx =
\/5—5x2 -
a b -1 (% c NG d (X
sin 1(;>+c sin (5)+c sin—1 <7)+c sin NG +c
69 | The suitable substitution to integrate Vx2 — a?:
a |x=asinf W‘xzacos@ mxzasece |d\x=atan0
70 | The suitable substitution to integrate Va2 — x2:
a |x=asinb ‘b‘x=ac059 \c‘x=asec6 |d‘x=atan0
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71 | The suitable substitution to integrate ﬁ:
a |x=asinf |b|x=acos€ |c|x=asec0 |d‘x=atan0
72 f
Inxdx =
a |xlnx+x+c |b|lxlnx—x+c Je|x—xlnx+c [d]-—xlnx—x+c
73 fe‘x(cosx—sinx)dx=_—
a |e*sinx+c |b|e*cosx+c lc|e¥sinx +c |d|e*cosx +c
74 L (1
e <;+lnx>dx=_

a |e*+c bl e*lnx+c lc|le*+Inx+c ld|Inx+¢
73 e*(cosx +sinx)dx = ___
a |e*sinx+c [ble*cosx+c |c|e*sinx+c |d|e*cosx+c
76 e?*(—sinx +2cosx)dx =
a |e*cosx+c |b|eXsinx+c lc| —e*cosx+c |d]| —e*sinx+c
7 e (e + pe)dr =
a_|e™afC)  [ble™f () lele®f(x) [d] e™a.f'(x)
78 fex(x+1)dx=_
a |e*+c | b | xe* +¢ lc| —e*+¢ | d| —xe*—c¢
79| 2

f(x2+1)dx=_

1
a |10 b 3 c|m B vt

3 10 2
80 | ~

f3x2dx=_

a
a |x3+ad |b|x3—a3 BES [d] 3
81| F

jcosxdx=

0
a | —1 b1 lc|o [d]2
82| ¥

fsinxdxz

0
a | —1 b1 lc|o |d]2
83| -

fsinxdxz

-1
a | -1 b1 lc]o |d]|2
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3
84 f dx
x2+4+9 ——
0
a | T b| 12 v 12 d| T
12 - - 12
85| F
fsecxtanx dx =
0
a |0 b1 lc| -2 |[d]2
86 | Z
fcosxdx=_
0
a |1 b |2 c |2 d i
V2
1
87J_ 1 e
1+ x2 T —
0
a |7 b | 4 c| T d 4
4 1 4 T
88 | b
[ reax =
a
a b b a c| ¢ d | None
_ff(x) dx —ff(x) dx ff(x) dx
a b b
T
89| Z
Jseczxdx=_
0
a |5 b4 lc|2 ld|1
90 %
fseczxdxz
-n
4
a |1 b2 lc]o |d]3
91 T
3jsinxdx=_
a |1 DE [elo [d]3
92| 1
jlxldx=
0
a |1 b|2 c|0 d 1/2
93 c b
[r@ars [ raax=__
a C
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a | b b| ¢ c| ? d| ¢
ff(x) dx ff(x) dx ff(x) dx ff(x) dx
a b —-a 4
94 | The area under the cure y = f(x) from x = a to x = b and the x-axis is denoted by:
a | b b| 2 c| b d | Bothaandb
[ re ax [ vax [ reay
a a 5 a
93 | The order of differential equation x 3732/ + Z—z —2=0is:
a |1 [b]2 lc]o [d]3
96

. . . d*y dy .
The order of differential equation — + —=+ 2x = 0 is:
dx dx
a |1 [b]2 c]o |d|3
97 | The order ofz—z = §x3 + x — 3 is:

a |1 b2 lc|o |d]3
98 | The order of differential equation y Z—Z +2x =0is:

a |1 [b]2 lc]o |d|3

99 | The solution of differential equation % = —yis:

a |y=xe™* [bly=ce™* [ely=e [d]y=ce”

190"\ The solution of differential equation y dx + x dy = 0 is:

a |x+y=c b Inxy=0 clxy=c d | None

"1 The solution of differential equation Z—z = sec? x is:

a |y=cosx+c b|y=secx+c c|y=sin’x+c d|y=tanx +c

102 1 Applying initial value conditions in solution of differential equations, we get:

a | General solution | b | Particular ¢ | No solution d | Infinite solution
solution

. . . . d .
'% | The solution of differential equation é =11s:

a |y=e*+c bly=x+c cly=lnx dly=ce™
104 ; . 241,
The solution of differential equation Z—i = ye_tcl 1s:

a |y=tan(e™*+c¢) |b|y=tan'(e™*+¢c) [¢| y=tan(e*+c) |d|y=tan"'(e* +¢)
105

The solution of differential equation x Z—z =1+yis:

a |[y=x-1 bly=cx+1 cly=cx—1 dly=x+c

1
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MCQ’s ANSWERS KEY

1 3 4 5 6 8 9 10

c b a c b c d a Cc
11 12 13 14 15 16 17 18 19 20
c c b d c c b c b b

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50

51 52 53 54 55 56 57 58 59 60

b d c b a c c c c a
61 62 63 64 65 66 67 68 69 70
d a a a b a c d c a

71 72 73 74 75 76 77 78 79 80

81 82 83 34 85 86 87 88 89 90

c d c a c d a b d b
91 92 93 94 95 96 97 98 99 100
c d a d b b a a b c

101 102 103 104 105

1
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IMPORTANT SHORT QUESTIONS

e L AR W DPD=

.
<

[
o

el
A W N

15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

25.
26.

27.
28.
29.

30.

Define differential equation.
Find 8y and dy of the function f(x) = x?, when x = 2 and dx = 0.01.

Using differentials find Z—i when % —Inx =Inc.

Find &y and dy in the case, y =x2—1 when x changes from 3 to 3.02
Find &y and dy in the case, y = x? + 2x when x changes from 2 to 1.8
Find 8y and dy in the case, y =+/x when x changes from 4 to 4.41

Using differentials find % and 2—; in the equation xy + x = 4
Using differentials find Z—z and 3—§ in the equation x? + 2y? = 16

Using differentials find Z—z and 3—§ in the equation x* + y? = xy?

. . . d dx . .
. Using differentials find d—z and ﬁ in the equation xy —Inx = ¢

. Use differentials to approximate the value of V17

. Use differentials to approximate the value of (3 1)1/ 5
. Use differentials to approximate the value of  cos 29°
. Find the approximate increase in the volume of a cube if the length of its each edge changes

from 5 to 5.02.
Evaluate [(x + 1)(x — 3) dx
Evaluate [ xvVx2 — 1dx

Evaluate | ﬁdx

Evaluate f m dx

Evaluate | \/Fdlx_ =

sinx+ cos

3x

Evaluate f dx

cosZ xsinx
3—cos2x

Evaluate [ ———

Evaluate [(3x% — 2x + 1) dx
Evaluate [ (\/} + \/i;) dx
Evaluate [ x(vx + 1) dx
Evaluate [(2x + 3)% dx
Evaluate | (\/E + 1)2 dx

1N\2
Evaluate [ (\/E - \/_E) dx
3x

+2
e dx

Evaluate | @dy

Evaluate |

2
Evaluate [ %d@
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31.
32.

33.
34.

35

52.
53.

54.
55S.
56.
57.
S8.
59.

60.
61.

62.

2
Evaluate | %dx

er

+e*
—~—dx
1-x2
Evaluate [ —
1+x

Evaluate |

dx

Evaluate | %&

3
. Evaluate [(a — 2x)z dx
36.

37.
38.
39.

40.
41.
42.
43.
44.
45.
46.
47.
48.

49.
50.

S1.

(14e%)3

Evaluate | dx
Evaluate [ sin(a + b)x dx

Evaluate [ V1 — cos 2x dx

Evaluate [ sin? x dx
Evaluate [

1+cosx
ax+b

ax?+2bx+c
Evaluate [ cos 3x sin 2x dx

Evaluate [ <225~

Evaluate |

1+cos2x
Evaluate [ tan? x dx

d
Evaluate | 2%

Evaluate | ﬁdx

Evaluate [ xvx — adx

Evaluate [ Coj%/; dx

Evaluate [ cosecx dx
Evaluate [ secx dx

dx
Evaluate [ - TYE

Evaluate [ a* x dx

Evaluate [ ﬁ dx
Evaluate | % dx

dx
x2+4x+13

2
X
> dx
4+x

Evaluate |

Evaluate |

Evaluate | ﬁ dx

ex
dx
eX+3

x+b

Evaluate |

Eval —_—
valuate f(x2+2bx+c)1/2

2
secx
dx

Evaluate | N

X
Evaluate f m
1

Evaluate f m dx

SHAHBAZ NOTES
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sin @
1+cos2 0

63. Evaluate [
64. Evaluate [ % dx
65. Evaluate [

cosx
sinx Insinx

66. Evaluate [ % dx

dx
67. Evaluate [ e Ceos
68. Evaluate [ x cosx dx
69. Evaluate [ xe* dx
70. Evaluate [ x tan? x dx
71. Evaluate [ x> Inx dx
72. Evaluate the integral by parts: [ x sinx dx
73. Evaluate the integral by parts: [ In x dx
74. Bvaluate the integral by parts: [ x Inx dx
75. Bvaluate the integral by parts: [ x? In x dx
76. Evaluate the integral by parts: [ x> Inx dx
77. Evaluate the integral by parts: [ x*In x dx
78. Evaluate the integral by parts: [ tan™! x dx
79. Evaluate the integral by parts: [ x2 sin x dx
80. Evaluate the integral by parts: [ x? tan™! x dx
81. Evaluate the integral by parts: [ x tan™! x dx
82. Evaluate the integral by parts: [ x sin~! x dx
83. Evaluate the integral by parts: [ x sin x cos x dx
84. Evaluate the integral by parts: [(Inx)? dx
85. Evaluate [ sec* x dx

86. Evaluate [ e* G +In x) dx
87. Evaluate [ e*(cos x + sinx) dx

88. Evaluate [ e%* (a sec™ x + ——

xVx2-1
3x (3sinx—cosx
89. Evaluate [ e (—sinzx )dx
90. Evaluate [ e?*(—sinx + 2 cosx) dx
xeX
91. Evaluate [ G X

92. Evaluate [ e™*(cosx — sinx) dx

-1
emtan X

93. Evaluate [ ———dx

x2
94. Evaluate [ 1_2x —dx

eX(1+x)
(2+x)2

96. Evaluate [ z—aazdx, (x> 0)

x2—
97. Evaluate [ ——" dx
xX“—x+6
5x+8
98. Evaluate fm
I
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(a=b)x
99. Evaluate f m dx
100. Evaluate [ %dx

101. Define Definite Integral.
102. Give two properties of definite integral.
103. State Fundamental Theorem of Calculus.

104. Prove that f: fl)dx = — fba f(x)dx
105. Evaluate [* (x® + 3x%) dx

106. Evaluate [ 12% dx

107. Evaluate fog secx (secx + tanx) dx

108. Evaluate [ 0% x cosx dx

109. Evaluate [ le xInxdx

110. If f_lz f(x)dx =5, f_lz g(x)dx = 4 then evaluate the integral
() [,2f 0 +3g(oldx (i) [, 3fdx — 2 [1, g(x)dx

111. Evaluate [ lz(x2 + 1) dx

112, Evaluate [*, (x5 +1)dx

113. Evaluate [ _02 ﬁ dx

114. Evaluate f_26\/3 — xdx
115. Evaluate fl\/g (2t —1)3dt
116. Evaluate fzﬁ xVx% —1dx

117. Evaluate | 12 x2x+2 dx

2
118. Evaluate f: (x - %) dx
119. Evaluate | 03 o

x249
s

120. Evaluate [ cost dt
6

121. Evaluate [ 12 In x dx
122. Evaluate foz (eE — 8_5) dx

123.  Evaluate [? cos® 6 sin 6 dx

124. Evaluate f_51|x —3|dx

125. Find the area bounded by the curve y = 4 — x? and the x-axis.

126. Find the area bounded by the curve y = x3 + 3x? and the x-axis.

127. Find the area between the x-axis and the curve y = x? + 1 fromx = 1tox = 2.
128. Find the area, above the x-axis and under the curve y = 5 — x? from x = —1to x = 2.
129. Find the area below the curve y = 3v/x and above the x-axis between x = 1 and x = 4.

130. Find the area bounded by cos function from x = — g tox = g
|
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131.
132.

133.

134.

135.
136.

137.
138.

139.
140.
141.

142.
143.
144.
145.
146.
147.
148.
149.
150.

Find the area between the x-axis and the curve y = 4x — x?
Find the area above x-axis, bounded by the curve y? = 3 — x fromx = —1 to x = 2.

. . 1
Find the area between the x-axis and the curve y = cos 5X from x = —m to m.

Find the area between the x-axis and the curve y = sin 2x fromx = 0tox = g

Define Differential Equation.
Define Order of Differential Equation.

. . . d 2
Solve the differential equation 22 _+1
dx e X

. . . . . d 2
Check y = tan(e* + c) is a solution of the differential equation ﬁ = ye—_+xl

Solve the differential equation Z—z =—y

Solve the differential equation y dx + x dy =0

Solve the differential equation % ==

y
. . . d
Solve the differential equation == = =
dx x

Solve the differential equation sin y cosec x Z—i =1
Solve the differential equation x dy + y(x — 1) dx =0
x*+1 _ x dy

y+1  y dx

Solve the differential equation

Solve the differential equation iz—i = %(1 +y?)

Solve the differential equation 1 + cos x tan yZ—Z =0
Solve the differential equation secx + tany Z—z =0
Solve the differential equation (e* + e™) % =e¥—e*

. . . d
Find the general solution of the equation ﬁ —x =xy?

1
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dx (x+a>0)

Evaluatefm, x+b>0

Evaluate [ V1 + sinx dx
Evaluate | ﬁ dx

Show thatf\/le__azdx =In(x +Vx2 —a?) +¢

2
Show that [ Va2 — x2dx =%sin_1§+§\/a2 —x%+c

Evaluate |

dx
V7—-6x—x2

A G ol

Evaluate f m

V2
Bvaluate [ oo s

Evaluate [ In(x + vx% + 1) dx
10. Evaluate [ Va? + x2dx

11. Evaluate [ sin* x dx
J-ex(1+sh1x)

> ®

12. Evaluate

1+cosx
13. Evaluate the integral by parts: [ x3 cos x dx
14. Evaluate the integral by parts: [ x sin™! x dx
15. Evaluate the integral by parts: [ e* sin x cos x dx
. xsin~lx
16. Evaluate the integral by parts: [ T dx
17. Evaluate [ x3 cos x dx
18. Evaluate [ tan® x sec x dx
19. Evaluate [ x3e>* dx
20. Evaluate [ e™* sin 2x dx
21. Evaluate [ e?* cos 3x dx

22. Evaluate [ cosec® x dx

23. Evaluate the indefinite integral [ Vx2 —a? dx
24. Evaluate the indefinite integral [ V4 — 5x2 dx
25. Evaluate the indefinite integral [ V3 — 4x2 dx
26. Evaluate the indefinite integral [ Vx2 + 4 dx

7x—1
217. Evaluate fm

2x

- dx
x°—-1
x243x-34
x2+2x-15
2x3-3x2%2-x-7

30. Evaluate [ ————dx

2x?%-3x-2
31. Evaluate [

28. Evaluate [

29. Evaluate [

4+4+7x
(1+x)2(2+3x)
2x?

32. Evaluate f m dx

2

33. Evaluate f m dx

1
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1+4x
(x—3)(x2+4)

12
——dx
x°+8

36. Evaluate foﬁ xs;gf;l dx

37. Evaluate [ (x + |x]) dx

38. Evaluate foﬁ % dx

V3

- sin7lx
39. Evaluate f% —

4

40. Evaluate [ cos? @ cot? 6 dt
6

34. Evaluate [ dx

35. Evaluate [

dx

41. Evaluate [} cos* t dt

42. Evaluate [*(1 + cos® #) tan® 6 d§

secH

T
43. Eval a——7
3. Evaluate 0 sinf6+cos@

(x*/s+2)°

x2/3

T .
—sinx—1
45. Evaluate f04 m

T

46. Evaluate OZ -
1+sinx

47.Find the area bounded by the curve f(x) = x3 — 2x2 + 1 and the x-axis is in the 1%
quadrant.

48. Determine the area bounded by the parabola y = x? + 2x — 3 and the x-axis.

49. Find the area bounded by the curve y = x3 — 4x and the x-axis.

50. Find the area between the x-axis and the curve y = V2ax — x? whena > 0.

51. Solve the differential equation iz—z —2y=0

52. Solve 2e*tany + (1 — e*)sec?ydy = 0

dx

44. Evaluate [
8

53. Solve the differential equation LBy
dx 2y+1
54. Solve the differential equation (x? — yx?) % +y2+xy2=0

55. Solve the differential equation sec? x tany dx + sec’ ytanx dy = 0
. . . dy _ 2 dy
56. Solve the differential equation (y —x E) =2 (y + E)

. . . dy d_y
57. Solve the differential equation y — x e 3 (1 +x dx)

1
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DEFINITIONS + SUMMARY

COORDINATE SYSTEM

Draw in a plane two mutually perpendicular number lines x’ x
and y' y , one horizontal and the other vertical. Let their point
of intersection be O, to which we call the origin and the real | .-
number 0 of both the lines is represented by 0. The two lines
are called the coordinate axes. The horizontal line x'Ox is
called the x-axis and the vertical line y'Oy is called the y-axis. >

Suppose P is any point in the plane. Then P can be located by using an ordered pair of real
numbers. Through P draw lines parallel to the coordinates axes meeting x — axis at R and y —
axis at S. Let the directed distance OR = x and the directed distance 0S = y.

The ordered pair (x, y) gives us enough information to locate
the point P. Thus, with every point P in the plane, we can
associate an ordered pair of real numbers (x,y) and we say
that P has coordinates (x,y). It may be noted that x and y
are the directed distances of P from the y — axis and the x —
axis respectively. The reverse of this technique also provides o 3
method for associating exactly one point in the plane with any
ordered pair (x,y) of real numbers. This method of pairing of
in a one-to-one fashion the points in a plane with ordered pairs of real numbers is called the
two-dimensional rectangular (or Cartesian) coordinate system.

Pixy)

Note

If (x, y) are the coordinates of a point P, then the first member (component) of the ordered pair
is called the x - coordinate or abscissa of P and the second member of the ordered pair is
called the y - coordinate or ordinate of P. Note that abscissa is always first element and the
ordinate is second element in an ordered pair.

QUADRANTS v

-1l Q-1
The coordinate axes divide the plane into four equal parts =0 o
called quadrants. They are defined as follows: s 5
Quadrant I: All points (x,y) withx >0,y > 0 * — ° . *
Quadrant IT: All points (x,y) with x < 0,y > 0 e g0
Quadrant III: All points (x,y) withx <0,y <0 vy
Quadrant IV: All points (x,y) withx > 0,y <0

DISTANCE FORMULA

Let A(xq,y,) and B(x,, y,) be the points in the plane, then distance d is given by

d = |AB| = \/(xz —x1)%+ (y2 —y1)?
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THE RATIO FORMULA (POINT DIVIDING THE LINE-SEGMENT IN A GIVEN RATIO)

Let A(xq,y,) and B(x,,y,) be the two given points in a plane. The coordinates of the point

k1x2+k2x1 k1y2+k2y1)
Fh Tk, Where kq, k, are

dividing the line segment AB in the ratio kq:k, are (

positive integer.
Let P(x, y) be the points that divides AB in the ratio k;: k,
(i) If the directed distances AP and PB have the same sign, then their ratio is positive and
P is said to divide AB internally.
kyxy + kox1 k1y, + kay,
( ki+k, ' kitk; )
(ii) If the directed distances 4P and PB have opposite signs i.e. P is beyond 4B. then their
ratio is negative and P is said to divide 4B externally.
kixy —koxy k1y, —kay,
( ki—ky ° ki—k; )

MID-POINT FORMULA

Let P(x, y) be the points that divides AB in the ratio ky: k,. If k;: k, = 1: 1, then P becomes

the mid-point of AB and coordinates of P are given as
(X1 + xo yl + yz)

2 2

Note

If ki: k, = 1: 1, then the Ratio Formula becomes the Mid-Point Formula.

The centroid of a triangle A ABC is a point that divides each median in the ratio 2: 1
Median of a triangle are concurrent.

Bisectors of angles of a triangle are concurrent.

TRANSLATION OF AXES

Y Plx.y) or P(X, 1)

Let xy —coordinate system be given and O’ (h, k) be
any point in the plane. Through O’ draw two mutually
perpendicular lines 0’X,0’Y such that 0’X is parallel to ; v X
Ox . The new axes 0'X and O’Y are called translation i
of the Ox- and Oy-axes through the point O’. In R, I
translation of axes, origin is shifted to another point in P e " : x
the plane but the axes remain parallel to the old axes.

If P be a point with coordinates (x,y) referred to

xy —coordinate system and the axes be translated through the point 0'(h, k) and 0’X, 0’Y be
the new axes. If P has coordinates (X, Y) referred to the new axes, then

X=x—-h,Y=y—k or PX,Y)=(x—hy—k)
If P has coordinates (x, y) referred to the old axes, then
x=X+h,y=Y+k or P(x,y) =X +hY+k)
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ROTATION OF AXES

Let xy —coordinate system be given. We rotate Ox and ; e
Oy about the origin through an angle (0 < 8 < 90°) P(X, )
so that the new axes are OX and OY. This process is

called rotation of the axes. Let a point P have

coordinates (x, y) referred to the xy-system and axes be
rotated about origin through an angle 8 and 0’X,0’Y be
the new axes.

If P has coordinates (X, Y) referred to the new axes,
then

X =xcos6+ysing, Y =7ycos6 —xsinb
Or P(X,Y) = (xcosO +ysinf,ycosh — xsinb )
INCLINATION OF A LINE

The angle @ measured anti-clock wise from positive x-axis to a non-horizontal straight line [
is called inclination of the line.

Y Yy ¥
i !

a =90

s G

> X {—» X
;) i X o 2
/i/ ¢ I x-axis | I y-axis

Note
e If a is the inclination of the line then 0° < a < 180°
e Ifaline [ is parallel to x-axis, then a = 0°
e Ifaline [ is parallel to y-axis, then a = 90°
SLOPE OR GRADIENT OF THE LINE

If a is the inclination of the line, tan « is called its slope or gradient of a line. It is generally
denoted by m.

Thus m=tana

aVote

e Ifaline [ is horizontal (parallel to x-axis), then its slope m = 0
e [Ifaline [ is vertical (parallel to y-axis), then its slope m = undefined = oo = %

e If a is the inclination of the line [ and 0° < a < 90°, then slope "m" is positive.

e If a is the inclination of the line [ and 90° < a < 180°, then slope "m" is negative.
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SLOPE OF A STRAIGHT LINE JOINING TWO POINTS

If a non-vertical line [ with inclination a passes through two points A(xy,y;) and B(x,, y,),
then its slope "m" is

YVo=V1_ V1~ )2
X2 —X1 X1 — X3

m=tana =

Note

If [ and [, be two lines with slope m,; and m, respectively. Then

(i) Parallel iff m=m, & L

(i) Perpendicular iff my;.m, = —-1lorm; = —mi S L1
2

COLLINEAR

Let A(x1,v1), B(x,,y,) and C (x5, y3) be three points.
If Slope of AB = Slope of BC then A, B, C are Collinear Points.
EQUATION OF THE LINE PARALLEL TO X-AXIS

If [ is parallel to x-axis remain at a constant distance (say a) from x-axis. Let P(x, y) be any
point on the line [. So, all the points on this line satisfy the equation.

y=a

y b ¥
]
a a>0 y a=0 N
o x * = OL.- I x-axis o
! 1l x -axis a a<Q 11y-axis
or  Ly-axis >.7
=]
I x ~axis
or 1y -axis

Note

e Ifa > 0, then the line [ is above x-axis
e Ifa < 0, then the line [ is below x-axis
e Ifa = 0, then the line [ becomes the x-axis
Equation of x-axisisy = 0
EQUATION OF THE LINE PARALLEL TO Y-AXIS

If [ is parallel to y-axis remain at a constant distance (say b) from y-axis. Let P(x, y) be any
point on the line [. So, all the points on this line satisfy the equation.

x=»b
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¥ “l : y y
b —] | . p
b>0 . _ b<0 - b=,
0 Nl y-axis . Hly-axis (i) Ol 1| y-axis
1) Yor [Llx-axis (i)« or I Lx-axis ' ;ror | lx-axis

Note

e If b > 0, then the line [ is above y-axis
e Ifb <0, then the line [ is below y-axis
e If b = 0, then the line [ becomes the y-axis

Equation of y-axisis x =0

INTERCEPTS

r 3
e Ifaline intersects x-axis at (a, 0), then a is called \ B0, b)
x-intercept of the line.

e Ifaline intersects y-axis at (0, b), then b is called —— .g':”"" >
y-intercept of the line.

SLOPE-INTERCEPT FORM OF EQUATION OF A STRAIGHT LINE
Equation of a non-vertical straight line [ with slope "m" and y-intercept "c" is
y=mx+c
POINT-SLOPE FORM OF EQUATION OF A STRAIGHT LINE
Equation of a non-vertical straight line [ with slope "m" passes through the point P(x;,y,) is
Y~ vy = mlx = x)
The equation of the line through the origin 0(0,0) having slope "m" is
Yy =mx
TwO-POINT FORM OF EQUATION OF A STRAIGHT LINE

Equation of a non-vertical straight line [ with slope "m" passes through the point P; (x1, y;)
and P, (x,,y,) is

Yo, — Y -y X —x
y—y1=#(x—x1)=>y - = 1
X2 — X1 Vo =YV, X2 X
Y2 =1 Y=Y X—X

ORYy — = X — = =
Yy x—xl( x2) Y2—Y1 X2 —X;

1
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x y 1
OR|x; y; 1]1=0
X, Y2 1

SYMMETRIC FORM OF EQUATION OF A STRAIGHT LINE

Equation of a non-vertical straight line [ passes through the point P(x;, y;) with inclination a
is
X=X Y=
cosa sina

=71 (say)
This is called symmetric form of equation of the line.

TWO-INTERCEPT FORM OF EQUATION OF A STRAIGHT LINE

Equation of a non-vertical straight line [ whose non-zero x-intercept and y-intercepts are "a

and "b" respectively is
x Yy
—-+==1
a b

NORMAL FORM OF EQUATION OF A STRAIGHT LINE

Equation of a non-vertical straight line [, such that length of the perpendicular from the origin

to lis "p" and "a" is the inclination of this perpendicular is

xcosa t+ysina=p

Note

The linear equation ax + by + ¢ = 0 in two variables x and y represents a straight line.

A linear equation in two variables x and y is

lax + by + c = 0]

Where a, b and ¢ are constants and a and b are not simultaneously zero.

POSITION OF A POINT witTH RESPECT TO A LINE

Let P(x4,y1) be appoint in the plane not lying on the line I: ax + by + ¢ = 0 ---- (1)
(a) Above the line (1) if ax; +by; +¢ >0
(b) Below the line (1) if axy +by, +c <0

CONDITION OF CONCURRENCY OF THREE STRAIGHT LINES

Three non-parallel lines

Lirayzx+byy+c¢, =0, lyyax+b,y+c, =0, l3:a3x + b3y +c3=0
a b ¢

Are concurrent iff a, b, c,|=0
as az ¢
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Note

e Two non-parallel lines intersect each other at one and only one point.
¢ An infinite number of lines can pass through a point.

e Altitudes of a triangle are concurrent.

e Right bisectors of a triangle are concurrent.

DISTANCE OF A POINT FROM A LINE

The distance "d" from the points P (x4, y;) to the line l: ax + by + ¢ = 0 is given by

d= |lax, + by, + c|
N
If the point P(x4,y;) lies on the line l: ax + by + ¢ = 0, then distance "d" is zero.

DISTANCE BETWEEN TWO PARALLEL LINES

The distance between two parallel lines is the distance from any point on one of the lines to
the other line.

AREA OF TRIANGLE
Let A(x4,y1), B(x5,y,) and € (x3,y3) be three points. Then area of a triangle AABC is given
x, oy, 1
by A= % x; y, 1
x3 Yy, 1

If the points A(x4,y1), B(x,,y2) and C(x3, y3) are collinear, then A= 0.
MEDIAN OF A TRIANGLE

A
The median of a triangle is a line segment from the vertex to the
midpoint of the opposite side. Because a triangle has three
vertexes, it has also three medians. Median
B c

CENTROID OF A TRIANGLE

The point at which three medians of a triangle intersects is
called centroid of a triangle. In figure the point G is Centroid.
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TRAPEZIUM

A quadrilateral having two parallel and two non-parallel sides
is called trapezium.

Area of trapezoidal region= %(sum of |l sides)(distance between || sides)

From figure Area of Trapezium = %(AB + DC)(h)

ANGLE BETWEEN TwO LINES

Let [, and [, be two non-vertical lines such that they are not perpendicular to each axes. If m;
and m, are the lopes of [; and [, respectively, then the angle 8 from [ to [, is given by:

mp; —Mmy
tanf = ——
1+mym,
Corollary 1. l; I I if and only if my = m,
= 0=0°
Corollary 2. l; L 1, ifand only if 1 + m; m,=0
= 0 =00

HOMOGENEOUS EQUATION
Let f(x,y) = 0 be any equation in the variables x any y, equation f(x,y) = 0 is called a
homogeneous equation of degree n ( a positive integer ) if

f(kx,ky) = k™f(x,y) for some real number k.
Every homogeneous second-degree equation ax? + 2hxy + by? = 0 represents a pair of lines
through the origin. The lines are

@) Real and distinct, if h? > ab
(ii)  Real and Coincident, if h? = ab
(iii)  Imaginary, if h? < ab

MEASURE OF ANGLE BETWEEN THE LINES REPRESENTED BY
ax? + 2hxy + by? =0
2Vh? —ab

tan@ =
B a+b

e Two lines are parallel, if & = 0°, so that tan§ = 0 which implies h? — ab = 0 which
is condition for the lines to be coincident.

e Two lines are orthogonal (L), if 8 = 90° so that tan 8 = oo (undefined), which
implies @ + b = 0. Hence the condition for ax? + 2hxy + by? = 0 to represent a pair
of orthogonal (perpendicular) lines is that sum of the coefficients of x? and y? is 0.
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MCQ’s

Choose the correct 6’,0tion..

1 | If (x,y) are the coordinates of a point P, then the first member of the order pair is
called

a | x-coordinate b | Abscissa ¢ | Ordinate d | Bothaandb

2 | If (x, y) are the coordinates of a point P, then the second member of the order pair is
called

a | x-coordinate b | Abscissa ¢ | Ordinate d | Bothaand b

3 |Ifx>0,y>0thenP(x,y)licin  quadrant.

a |1 b | II c | II d| IV

4 |Ifx<0,y>0then P(x,y)liein __ quadrant.

a |1 b | II c | I d| IV

5 |Ifx<0,y<OthenP(x,y)liecin __ quadrant.

a |I b | 1I c | III d| IV

6 |Ifx>0,y<OthenP(x,y)licin quadrant.

a |1 b |1l c | 1 d| IV

7 | Distance between the points A(x;, ¥;) and B (x5, y,) is define as

a | Va2t 02 [ b | V& -+ 0 —»)? | ¢ (%%) d | Bothaandb

8 | If point C(—5, 3) is the centre of the circle and P(7, —2) lies on the circle then radius
of the circle is

a |12 b |13 c| 15 d| o

9 | Mid-point of the line segment A(x;,y;) and B(x,,y,) is

o (X1 ;Xz’}ﬁ ;}’2) b <x1 ‘;xz’}ﬁ ';}’2) c <x1 ‘;3’1”‘2 ‘;3’2> d | None

10 | If x > 0 then P(x,y) lie in

a | Left half plane b | Right half plane | ¢ | x-axis d | y-axis

11 | If y> 0 then P(x, y) lie in

a | Left half plane b | Right half plane | ¢ | x-axis d | y-axis

12 | Distance between the points (0, 0) and (3, 4) is

a |6 b|5 c|7 d| 8

13 | Distance between the points (1,2) and (2,2) is

a |3 b|5 c|1 d|8
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14 | Distance between the origin and (4,5) is

a |31 b Va1 c| V51 d| V64
15 | Coordinate of the mid-point of the joining the points (5,7) and (7,5) are
a | (6,5) b | (5,5) c|(56) d| (6,6)
16 | Given the points A(7,5) and B(—6,1). The mid-point of the segment AB is
a | (L16) b | (13,4) c (l 3) d| (—13,-4)
>
17 | In translation of axis, origin is shifted to another point in the plane but axes remain
a |same b | Parallel to old ¢ | Perpendicular to | d | None
axes old axes

18 | The angle @ measured anti-clock wise from positive x-axis to a non-horizontal straight

line [ is called

a | Slope of line b | Gradient of line | ¢ | Inclination of d | None

line

19 | The inclination of the line is always measures

a Clock-wise b | Anti-clockwise ¢ | Botha&b d | None

20 | If a is the inclination of the line then

a |0°<a<90e° b|0°<a<180° cl0°<ax<?270° d | None

21 | If a line [l is parallel to x-axis, then its inclinationa = ?
a |1° b | 0° c | 90° d| 180°
22 | If aline [ is parallel to y-axis, then its inclinationa = ?
a |1° b | 0° c | 90° d| 180°

23 | If a is the inclination of the line then slope of line is

a |cota b | sina c|cosa d|tana

24 | Slope of a line is represented by

a |s b | m cla d | None

25 | If aline [ is horizontal (parallel to x-axis), then its slope is

a |1 b|O0 c| 90 d| o

26 | Ifaline [ is vertical (parallel to y-axis), then its slope is

a |1 b|O0 c| 90 d| o

27 | If a is the inclination of the line [ and 0° < a < 90°, then slope "m" is

a | positive b | negative c | Zero d | None
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28 | If a is the inclination of the line [ and 90° < a < 180° , then slope "m" is

a | positive b | negative c | zero d | None

29 | If a non-vertical line [ with inclination a passes through two points A(x,,y;) and
B(x,,y,), then its slope "m" is

a |Y2— W1 b|Y1— )2 c| V1™ )2 d | Botha&b
Xy, — Xq X, — Xy Xy — Xq

30 | If Slope of AB = Slope of BC then A4, B, C are

a | Linear b | Collinear ¢ | Perpendicular d | None

31 | If [; and [, be two lines with slope m; and m, respectively. Then [; || [, if

a |mm,=0 b mm,=1 c|mm, =-1 d my =m,

32 | If [, and [, be two lines with slope m; and m, respectively. Then [; L [, if

a |mm,=0 b mm,=1 c|mm, =-1 d my =m,

“o_

33 | If a point P(x,y) lie on line [ is parallel to x-axis remain at a constant distance “a

from x-axis then its equation is

a |y=a blx=a cly=b>b d x=5b

34 | If a point P(x,y) lie on line [ is parallel to y-axis remain at a constant distance “b”

from y-axis then its equation is

a |y=a blx=a cly=»>b d x=5b
35 | Equation of x-axis is

a |x=0 b y=0 cClx=a diy=»b
36 | Equation of y-axis is

a |x=0 bly=0 cClx=a d y=>b
37 | If a line intersects x-axis at (a, 0), then a is called ~  of the line.

a | x-intercept b | y-intercept ¢ | Origin d | None
38 | If a line intersects y-axis at (0, b), then b is called  of the line.

a | x-intercept b | y-intercept ¢ | Origin d | None
39 | y = mx + cis equation of the linein _ form.

a | Normal b | Symmetric ¢ | Slope-point d | Slope-intercept
40 | y = mx is equation of the line passes through

a | x-axis b | y-axis ¢ | Origin d | None
41 | y-intercept of the line y = 2x + 5

a |5 b|2 c|0 d| -5
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42 |y —y, = m(x — x,) is called equation of line in ____ form.

a | Normal b | Symmetric ¢ | Point-slope d | Slope-intercept

43 | The point of concurrency of the medians of a triangle is called

a | In-centre b | Centroid ¢ | Circumcircle d | Orthocenter

44 | Medians of a triangle are .

a | Collinear b | Concurrent ¢ | Perpendicular d | Parallel

45 | Bisectors of angles of a triangle are

a | Collinear b | Concurrent ¢ | Perpendicular d | Parallel

46 | Equation of a non-vertical straight line [ passes through the point P(x;,y;) with
inclination ¢ is _ OR Symmetric form of equation of straight line is

a [X*tX _Y+Y1 |b|¥X=%1_Y~X1 |c|ly=mx+c d | None
cosa sina cosa sina

47 | Equation of straight line [ if its x-intercept is "a"and y-intercepts is "b" is

a |[*~X*_Y=V1 |b|ly=mx+c clX.Y_4 d | None
cosa  sina a b

48 | Normal form of equation of straight line is

a (X0 Yy b y—-yi=m{x—x) |¢|xcosa+ysina=p | d|None
cosa  sina

49 | The linear equation ax + by + ¢ = 0 in two variables x and y represents

a | Circle b | Parabola ¢ | Straight line d | Ellipse

50 | Slope of the line 5x — 12y + 39 = 0 is equal to

a | 5 b 5 c| 5 d >S5
12 12 39 39

51 | The point (—2,4) lie on the line 4x + 5y —3 =0

a | Above b | Below ¢ | On the lie d | None

52 | Two non-parallel lines intersect each other at

a | One point b | Two points ¢ | Three points d | Four points

53 | If two lines are parallel then their intersecting point

a | Exists b | Not exist ¢ | Is origin d | None

54 | Altitudes of a triangle are

a | Collinear b | Concurrent ¢ | Perpendicular d | Parallel

55 | Right bisectors of a triangle are

a | Collinear b | Concurrent ¢ | Perpendicular d | Parallel

56 | The distance "d" from the points P(x;,y;) to the line l: ax + by + c =0 is
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a | |ax+ by —c]| b | |laxy +by; +c| |c||ax;+by,+c| |d]||ax; —by; —c|

57 | If the point P (x4, y,) lies on the line I: ax + by + ¢ = 0, then distance "d" is

a |laxy+by,+c| |b| |ax;+by;+c| |c| Zero d|1

58 | If the points A(xy,y,), B(x5,y,) and C (x5, y3) are collinear, then its area is

a |1 b|0 c|2 d|3

59 | If area of triangle ABC is zero then points are

a | Linear b | Concurrent ¢ | Collinear d | None

60 | Equation of horizontal line through (7, —9)

a |x=7 bly=-9 cly=7 d x=-9

61 | Equation of vertical line through (—5,3)

a |x=-5 bly=3 cly=-5 d x=3

62 | Equation of line bisecting the first and third quadrant is

a |x=y bl x=-y clx—y=1 d | None

63 | The point of the intersection of the altitudes of a triangle is called

a | Centroid b | In-centre ¢ | Ortho-centre d | Circum-centre

64 | Every homogeneous equation ax? + 2hxy + by? = 0 represents two real lines passes
through the origin (0,0) if

a |hr—ab>0 b|h?—ab<0 c|h®—ab=0 d | None

65 | Every homogeneous equation ax? + 2hxy + by? = 0 represents two imaginary lines
passes through the origin (0,0) if

a |hr—ab>0 b|h?—ab<0 c|h?—ab=0 d | None

66 | Every homogeneous equation ax? + 2hxy + by? =0 represents two real and
coincident lines passes through the origin (0,0) if

a |h®—ab>0 b|h?—ab<0 c|h’—ab=0 d | None

67 | Slope of line perpendicular to 2x — 3y +1 =0 s

a E b| E c E d _E
3 3 2 2

68 | Slope of the line 3x + 2y —8 =01s

a |2 b|_2 c|3 d)_3
3 3 2 2

69 | The angle between two lines represented by ax? + 2hxy + by? =0is 6 = __
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a 2Vh% —ab b _(2Vh% + ab c _(2Vvh2—ab\ | d . (VhZ—ab
tan ! | ——— tan™! [ ——— tan ! | ——— tan~!
a+b a+b a+b

70 | Slope of the line passes through (2,6) and (8, —6) is
a |5 b |2 cl4 d|3

71 | Slope of line with inclination 60° is

a |0 b1 c|1 d| 3
/3
72 | P is mid-point of AB then P divides AB in ratio
a [1:1 b|2:2 c|1:2 d| Botha&b

73 | Every homogeneous equation ax? + 2hxy + by? = 0 represents two straight lines

a | Through the b | Not through the | ¢ | Parallel to each | d | Perpendicular

origin origin other to each other

74 | Slope of line with inclination 30° is

a |0 b1 c|1 d |3
/3
75 | The point of concurrency of median of a triangle is called
a | Centroid b | In-centre ¢ | Ortho-centre d | Circum-centre

76 | Equation of straight line passes through the point (—8,5) having slope undefined is
a |x—8=0 b|x+8=0 cly+5=0 d | None

77 | Equation of the line having x-intercept: —3 and y-intercept: 4 is

a |x—y+2=0 b|4x—y+36=0|c|2x—4y=0 dlx—y=0

78 | The length of the perpendicular from (0,0) to 15y —8x + 3 =0

a |3 b |17 c|3 d o
17 3
79 | The point of intersection of the line 5x + 7y = 35and 3x — 7y = 21 is
a |(0,7) b | (7,0) c|(23) d| (1,2)
80 | Two lines 5x + 7y = 35and 3x — 7y = 21 are
a | Parallel b | Perpendicular ¢ | Neither parallel nor | d | None
perpendicular

81 | The perpendicular distance from the point P(—4,7) to the line 6x — 4y +9 = 0 is
b | /52 c d| o0

49 / 1 /
V52 V52
82 | If two lines I, and I, having slopes _7/ 3 and 5/ o respectively. Then the angle [; to [,

1S
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a | —1 b|1 c|3 d| o

83 | If a line passes through the points (4,6) and (4,8) then its inclination is

a | 60° b | 30° c | 45° d | 90°

84 |1 p G, — ;) liein  quadrant.

a |1 b | II c | I d| IV

85 | The distance of point (—2,3) from y-axis is:

a |2 b| -2 c| -3 d|3

86 | The points A(—5,—2). B(5, —4) are ends of a diameter of a circle. The centre will be:

a |(0,3) b | (0,—3) c|(52) d| (=54

87 | If distance between two points (3, 1) and (k, 2) is “1”, then value of k = __

a | —3 b|3 c|1 d|?2

88 | The centroid of a triangle divides each median in the ratio:

a |2:1 b|1:2 c|3:1 d|1:3

89 | The distance between the points (1, 2) and (2, 1) is:

a |+/3 b | /5 c |2 d| V7

90 | The distance between the points (0,0) and (1, 2) is:

a |0 b|2 c |3 d| 5

91 | The perpendicular distance of the line 3x + 4y + 10 = 0 from (0, 0)

a |0 b|1 c|2 d| 10

92 | The slope of the line through the points (=2, 4) and (5,11) is:

a | —1 b|0 c|1 d|2

93 | y-intercept of line 2x — y —4 = 0 is:

a |2 b | —2 c|4 d| —4

94 | Equation of the line passing through (5, —7) having slope undefined is:

a |y=-7 b|x=5 c|lx=-5 dly=7

95 | Equation of line bisecting II and IV quadrant.

a |y=x bl y=—x c y:l dix+y=1
X

96 | The distance between the points (3,1) and (—2, —4) is:

a | 3V2 b |52 c|4v2 d|5

97 | If (3, 5) is the mid-point of (5,y) and (x, 7) then x =? ,y =?
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a |[x=1y=1 b x=-3y=1 clx=1y=3 dx=-5y=2
98 | Equation of line with slope —2, y-intercept 3 is:
a |x—2y=3 b|3x+2y=2 cl2x+y=3 d x+3y=2
99 | Slope of the line 5x + 7y = 35 is:
a |5 b|7 ¢ |35 d >
7 5
100 | The distance of point (3,7) from x-axis is:
a |7 b|3 c|—3 d| -7
101 | Distance between the points (2,3) and (3,2) is:
a |2 b|2 c|1 d| 22
102 | Equation of line passing through (—2,5) having slope 0 is:
a |c=5 bly=5 cC|lx=-2 d x=2
103 1 1f (4, —2),(—2,4), (4,10) are vertices of triangle than its centroid is:
a | (—24) b|(24) c|(2,—4) d| (-2,—4)
104 | Centroid of triangle with vertices A(2,1), B(—1,3) and C(—1, —4) is:
a | (3,1) b | (0,0) c|(22) d| (—-2,5)
105 | Equation of line having slope —5, y-intercept —7 is:
a [S5x+y+7=0 |b|Sx—y+7=0 |c|5x+y—7=0 |d|7x+y+5=0

1
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MCQ’s ANSWERS KEY

1 3 4 6 7 8 9 10
C b d d b b b
11 12 13 14 15 16 17 18 19 20

C
21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 34 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100

101 102 103 104 105

1
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IMPORTANT SHORT QUESTIONS

[y

Show that the points A (—1,2), B (7,5) and C (2, —6) are vertices of a right triangle.

The point C (=5, 3) is the centre of a circle and P (7, —2) lies on the circle. What is the
radius of the circle?

Find the coordinates of the point that divides the join of A (—6,3) and B (5, —2) in the
ratio 2 : 3. (1) internally (ii) externally

Find the distance and midpoint of A (3,1),B (—2,—4).

Find the distance and midpoint of A (—=8,3),B (2,—1).

Find the distance and midpoint of A (—\/g, - g) , B(—3\/§, 5).

Is (v/176,7) is at a distance of 15 units from origin?

Show that the points 4 (0,2), B(V/3,—1) and C (0, —2) are vertices of a right triangle.

. Show that the points 4 (3,1), B (—2,—3) and C (2, 2) are vertices of an isosceles triangle.

0. Find 4 such that A (—1,h ), B (3,2) and C (7, 3) are collinear.

1. The points A (—5,—2) and B (5, —4) are ends of a diameter of a circle. Find the Centre

and radius of the circle.

12. Find the points trisecting the join of A (—1,4) and B (6, 2).

13. Find the point three-fifth of the way along the line segment from A (=5, 8) to B (5, 3).

14. Find the point P on the join of 4 (1, 4) and B (5, 6) that is twice as far from 4 as B is from
A and lies on the same side of 4 as B does.

15. The coordinates of a point P are (—6,9) .The axes are translated through the point
0’ (=3, 2). Find the coordinates of P referred to the new axes.

16. The two points P(—2,6),0'(—3,2) are given in xy -coordinate system. Find the
XY —coordinates of P.

17. The two points P(—6,— 8),0' (—4,— 6) are given in xy-coordinate system. Find the
XY —coordinates of P.

18. The coordinates of two points P (—5,—3),0’ (—2,—6) are given in the XY-coordinate
system. Find the coordinates of P in xy —coordinate system.

19. Find the XY —coordinates of the point P with given xy —coordinates. P (5,3 ),0 = 45°.

20. Show that the points A(—3,6), B(3, 2) and C(6, 0) are collinear.

21. Show that the triangle with vertices 4 (1, 1), B (4,5) and C (12, —1) is a right triangle.

22. Find an equation of the straight line if its slope is 2 and y-intercept is 5.

23. Find an equation of the straight line if it 1s perpendicular to a line with slope —6 and its

N

w

—=0® 3 vk

y-intercept is g.
24. Find an equation of line through the points (—2, 1) and (6, —4).
25. Write Intercept Form of Equation of a Straight Line.
26. Write down an equation of the line which cuts the x-axis at (2, 0) and y-axis at (0, —4).
27. Find equation of line passing through (2,3), having slope —1.
28. The length of perpendicular from the origin to a line is 5 units and the inclination of this
perpendicular is 120°. Find the slope and y-intercept of the line.
29. Convert the equation 5x — 12y + 39 = 0 into
(1) Slope intercept form  (ii) Two-intercept form (ii1) Normal form
30. Check whether the following lines are concurrent or not.
3x —4y—-3=0,5x+12y+1=0,32x+4y—-17=0
31. Find the distance between the parallel lines 2x - 5y +13 =0& 2x - 5y + 6 =0
32. Find the area of the triangular region with vertices (a,b + c¢),(a,b — c)and (—a, ).
|
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33.
34.
3S.
36.
37.
38.
39.
40.
41.
42.
43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

5S.

56.
57.
58.
59.
60.
61.

62.
63.
64.
65.
66.
67.
68.

69.
70.

71.
72.
73.
74.

75.
76.

Find the area of the triangle with vertices A (1,4),B (2,— 3) and C (3, — 10).

Define Trapezium.

Define Centroid of a triangle.

Define Medians of a triangle.

Find the slope and inclination of the line joining the points (—2,4), (5,11).

Find the slope and inclination of the line joining the points (3,—2), (2, 7).

Find the slope and inclination of the line joining the points (4, 6), (4, 8).

By means of slopes, show that the points (—1, —3), (1,5), (2,9) lic on the same line.
By means of slopes, show that the points (4, —5), (7,5), (10, 15) lie on the same line.
By means of slopes, show that the points (—4, 6), (3, 8), (10, 10) lie on the same line.
Find k so that the line joining A (7, 3), B (k, —6) and the line joining C (—4,5),D (—6,4)
are (1) parallel (ii) perpendicular.

Find an equation of the horizontal line through (7, —9).

Find an equation of the vertical line through (-5, 3).

Find an equation of the line bisecting the first and third quadrants.

Find an equation of the line bisecting the second and fourth quadrants.

Find an equation of the line through A (—6, 5) having slope 7.

Find an equation of the line through (8, —3) having slope 0.

Find an equation of the line through (—8,5) having slope undefined.

Find an equation of the line through (=5, —3) and (9, —1).

Find an equation of the line having y-intercept: —7 and slope: —5.

Find an equation of the line having x-intercept: —3 and y-intercept: 4.

Find an equation of the line having x-intercept: —9 and slope: —4.

Find an equation of the line through (—4, —6) and perpendicular to line having slope _73

Find an equation of the line through (11, —5) and parallel to a line with slope —24.
Convert 2x — 4y + 11 = 0 into (i) Slope intercept form (ii) two intercept form
Convert 4x + 7y — 2 = 0 into (i) Slope intercept form (ii) two intercept form
Convert 15y — 8x + 13 = 0 into (i) two intercept form (ii) normal form

Show that the lines 2x +y — 3 = 0,4x + 2y + 5 = 0 are parallel.

Check whether the two lines 12x + 35y — 7 = 0,105x — 36y +11 = 0 are
parallel or perpendicular.

Find the distance between two parallel lines 3x —4y +3 =0,3x —4y+7 =0
Find an equation of the line through (—4, 7) and parallel to the line 2x — 7y + 4 = 0.
Check whether the point (5, 8) lies above or below the line 2x — 3y + 6 = 0.

Check whether the point (=7, 6) lies above or below the line 4x + 3y - 9 = 0.

Find the distance from the point P(6,—1) to the line 6x — 4y + 9 = 0.

Find the area of the triangular region whose vertices are A (5,3),B (—2,2),C (4, 2).
Find the area of the triangle with vertices A(2,3),B(—1,1) and C(4, —5).

Find the angle from the line with slope _?7 to the line with slope g

Check whether the lines are concurrent or not?
3x+4y—-7=0,2x—-5y+8=0,x+y—-3=0

Find the point of intersection of the lines; x —2y +1=0,2x—y+2=0

Find the point of intersection of the lines; 3x + y +12=0,x+2y —1=0

Find the point of intersection of the lines; x + 4y —12=0,x -3y +3 =0

Determine the value of p such that the lines 2x — 3y — 1 =0, 3x — y — 5 = 0and
3x + py + 8 = 0 meet at a point (concurrent).

Show that the lines 4x —3y —8=0,3x —4y —6 = 0,x —y — 2 = 0 are concurrent.
Define Homogeneous Equation.

1
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77. Find an equation of each of the lines represented by 20x2 + 17xy — 24y? = 0.

78. Find measure of the angle between the lines represented by x2 — xy — 6y2 = 0

79. Find equation of two lines represented by 10x% — 23xy — 5y2 = 0.

80. Find equation of two lines represented by 3x% + 7xy + 2y% = 0.

81. Find equation of two lines represented by 9x? + 24xy + 16y* = 0.

82. Find equation of two lines represented by 2x% + 3xy — 5y% = 0.

83. Find equation of two lines represented by 6x? — 19xy + 15y2 = 0.

84. Find measure of angle between the two lines represented by 10x2 — 23xy — 5y2 = 0.
85. Find measure of angle between the two lines represented by 2x2 + 3xy — 5y%2 = 0.
86. Find measure of angle between the two lines represented by 3x2 + 7xy + 2y2 = 0.

1
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IMPORTANT LONG QUESTIONS

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22,

Find 4 such that the points A(v/3,—1),B (0,2) and C (h,—2) are vertices of a right
triangle with right angle at the vertex A4.

Find /4 such that the points A (h,1),B (2,7) and C (—6, —7) are vertices of a right triangle
with right angle at the vertex 4.

Find the point which is equidistant from the points A (5,3),B (—2,2) and C (4, 2). What
is the radius of the circumcircle of the AABC?

The points (4, —2), (—2,4) and (5, 5) are the vertices of a triangle. Find in-Centre of the
triangle.

Prove that the linear equation ax + by + ¢ = 0 in two variables x and y represents a
straight line.

The three points A (7,—1),B (—2,2) and C(1,4) are consecutive vertices of a
parallelogram. Find the fourth vertex.

Find an equation of the perpendicular bisector of the segment joining the points 4 (3,5)
and B (9, 8).

Find equations of the sides, altitudes and medians of the triangle whose vertices are
A(-3,2),B(5,4) and C(3,—8).

The points A(—1, 2), B(6,3) and C(2, —4) are vertices of a triangle. Show that the line
joining the midpoint D of AB and the midpoint £ of AC is parallel to BC and DE = %BC .

Find an equation of the line through (5,—8) and perpendicular to the join of
A (—=15,-8),B (10,7).

Find equations of two parallel lines perpendicular to 2x — y + 3 = 0 such that the product
of the x- and y-intercepts of each is 3.

One vertex of a parallelogram is (1, 4), the diagonals intersect at (2, 1) and the sides have

slopes 1 and _71 . Find the other three vertices.

Find the angles of the triangle whose vertices are A (=5,4),B (—2,—1),C (7,-5).
Find an equation of the line through the point (2, —9) and the intersection of the lines
2x+5y—8=0and3x—4y—-6=0
Find an equation of the line through the intersection of the lines x —y — 4 = 0 and
7x +y + 20 = 0 and parallel to the line 6x + y — 14 =0
Find an equation of the line through the intersection of the lines x + 2y + 3 = 0,
3x + 4y + 7 = 0 and making equal intercepts on the axes.
Find an equation of the line through the intersection of 16x — 10y — 33 = 0;
12x + 14y + 29 = 0 and the intersectionof x —y+4=0;x -7y +2 =0
Find the condition that the lines y =myx +c;;y = myx + ¢, ¥y = myx +c3 are
concurrent.
Show that the lines 4x —3y —8 =0, 3x —4y—6 =0, x —y — 2 = 0 are concurrent
and the third line bisects the angle formed by the first two lines.
The vertices of a triangle are A (—2,3),B (—4,1) and C (3,5). Find coordinates of the
(i) centroid (ii) orthocenter (iii) circumcenter of the triangle
Are these three points collinear?
Find the coordinates of the vertices of the triangle formed by the lines
x — 2y —6 =0, 3x —y+3 =0, 2x +y—4=0
Also find measures of the angles of the triangle.
Find the interior angles of the triangle whose vertices are A(—2,11), B(—6,—3),C(4,—9).
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23.
24.
25.
26.
27.
28.
29.

30.

Find the interior angles of the triangle whose vertices are A(6,1),B(2,7),C(—6,—7).
Find the interior angles of the triangle whose vertices are A(2, —5), B(—4,—3),C(—1,5).
Find the area of the region bounded by the triangle whose sides are
7x —y —10 = 0,10x + y —14 = 0,3x + 2y + 3 = 0.

Find a joint equation of the straight lines through the origin and perpendicular to the lines
represented by x2+xy—6y2=0
Find equation of two lines represented by x? + 2xy seca + y? = 0 and also find measure
of angle between them.
Find a joint equation of the straight lines through the origin and perpendicular to the lines
represented by x? — 2xytana — y? =0
Find a joint equation of the straight lines through the origin and perpendicular to the lines
represented by ax? + 2hxy + by? =
Find the area of the region bounded by:

10x2 —xy —21y> =0andx+y+1=10
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DEFINITIONS + SUMMARY

INEQUALITY

Inequalities are expressed by the following four symbols;
(1) > (greater than)

(i1) < (less than)
(iii)) = (greater than or equal to)
(iv) < (less than or equal to)

o£m7un.,ole:- (Dax < b(ii)2x—y>0(iii))5x—y=>0(iv)x + 2y < 3

The following operations will not affect the order (or sense) of inequality while changing it to
simpler equivalent form:

(1) Adding or subtracting a constant to each side of it.

(1)  Multiplying or dividing each side of it by a positive constant.

Note

The order (or sense) of an inequality is changed by multiplying or dividing its each side by a
negative constant.

LINEAR INEQUALITY

A Linear Inequality in two variables x any y can be one of the following forms:
ax+by < c;ax+by>c; ax+by=c; ax + by < ¢

Where a, b and ¢ are constants and a, b are not both zero.

SOLUTION OF LINEAR INEQUALITY

A solution of a linear inequality in x and y is an ordered pair of numbers which satisfies the
inequality.

ofxam.,ole: - The ordered pair (1, 1) is a solution of the inequality x + 2y <6

Because 1 +2(1) =3 < 6 which is true.

Note

(1) There are infinitely many ordered pairs that satisfy the inequality

(i1) Graph of linear inequality is the half plane.

(ii1) The linear equation ax + by = c is called “associated or corresponding equation” of linear
inequalitiesax + by < c; ax+by >c; ax+by=>c; ax + by < ¢

CORNER POINT OR VERTEX

A point of a solution region where two of its boundary lines intersect, is called a corner point
or vertex of the solution region.

1
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PROBLEM CONSTRAINT

Tackling a certain problem from everyday life each linear inequality concerning the problem
is named as problem constraint.
PROBLEM CONSTRAINTS

The system of linear inequalities involved in the problem concerned are called problem
constraints.
NON-NEGATIVE CONSTRAINTS

The variables used in the system of linear inequalities relating to the problems of everyday
life are non-negative and are called non-negative constraints.
DECISION VARIABLES

The non-negative constraints which are used to taking a decision are called decision variables.
FEASIBLE REGION

A region which is restricted to the first quadrant is referred to as a feasible region for the set
of given constraints.
FEASIBLE SOLUTION

Each point of the feasible region is called a feasible solution of the system of linear inequalities
(or for the set of a given constraints).

FEASIBLE SOLUTION SET

A set consisting of all the feasible solutions of the system of linear inequalities are called a
feasible solution set.
CONVEX REGION

If the line segment obtained by joining any two points of a region lies entirely within the region,
then the region is called Convex.
OBJECTIVE FUNCTION

A function which is to be maximized or minimized is called an objective function.

OPTIMAL SOLUTION

The feasible solution which maximizes or minimizes the objective function is called the
optimal solution.
THEOREM OF LINEAR PROGRAMMING

The theorem of linear programming states that the maximum and minimum values of the
objective function occur at corner points of the feasible region.
PROCEDURE FOR DETERMINING OPTIMAL SOLUTION

(1) Graph the solution set of linear inequality constraints to determine feasible region.
(1)  Find the corner points of the feasible region.
(ii1))  Evaluate the objective function at each corner point to find the optimal solution.

1
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MCQ’s

Choose the correct 6’,0tion..

1 | An expression involving any one of the symbols, <,>, < and = is called
a | Equation b | Inequality ¢ | Identity d | Linear equation
2 | ax + b < cis linear inequality in variables.
a |one b | two ¢ | three d | four
3 | The solution set of the inequality ax + by < c is the
a | Half plane b | Whole plane ¢ | Quadrant of a d | Circle
plane
4 | Solution of the inequality is
a | Finite b | Infinite ¢ | Three d | Four
5 | The graph of inequality ax + by < cis
a | Circle b | Half plane ¢ | Straight line d |Bothb&c
6 | Graph of the inequality x + 2y < 6 lies
a | Opposite to b | Towards origin ~ | ¢ | In 1* quadrant d | In 2" quadrant
origin
7 |2x—8<0is
a | Equation b | Identity ¢ | Inequality d | Curve
8 | The graph of 2x > 3 lies in
a | Upper half plane | b | Lower half plane | ¢ | Left half plane d | Right half plane
9 | The graph of the equation 2y = —3 is
a | Horizontal line | b | Vertical line ¢ | Inclined line d | Line through
origin
10 | For the inequalities 2x + y < 10 and x + 4y < 12, the corner point is
a | (510) b | (12,3) c| (42) d | (10,12)
11 | x = 5 is the solution of
a [2x—3>0 b | 2x+3<0 clx+4<0 d | x<0
12 | x = 4 is the solution of
a | —2x+3>0 b x+3>0 c | x—3<0 d | x+3<0
13 | x = 2 is the solution of
a [2x—1<0 b|2x—1>0 clx—1<0 d x+1<0
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14 | x = —1 is the solution of the inequality

a |[2x+3<0 b | 2x+3>0 clx—2>0 2x+1>0
15 | x = 5 is not the solution of

a [x+4>0 b | 2x+3<0 clx—4>0 x+7>0
16 | x = 0 is not in the solution of inequality

a |[2x+3>0 b | 2x+3<0 c | x+4>0 x+6>0
17 | (0,0) is the solution of inequality

a |x+y>2 b|2x—y>4 clx—y<l1 2x +y > 10
18 | (1,2) is the solution of inequality

a |x—y<4 b x—y>4 clx—y=4 x—y=0
19 | (0,0) is the solution of inequality

a |7x+2y>3 b|x-3y>0 cC |l x+2y<6 x—3y<0
20 | (0,1) is the solution of inequality

a |x—3y>0 b|x—5y>0 clx+y>0 x<0

21 | (1,0) is solution of inequality

a |7x+2y<8 b |3x+y>6 clx—-y<O0 —3x+y>0
22 | (1,—-3) is the solution of

a |x+y>0 b x+y<0 clx+y=0 x—y=0
23 | (1,1) is the solution of inequality

a ([x+y<l1 b|2x+y<1 cl2x—y<1 x—y<l1
24 | Point (1,2) satisfy the inequality

a [2x+y>5 b|2x+y<3 c|2x+y<5 2x+y =5
25 | (0,2) is the solution of inequality

a [3x+5y>7 3x+5y<7 cl x>0 x<0

26 | The point (1,3) lies in the solution region of the inequality:

a |x+y<o0 blx+y<2 clx+ty<2 x—y<0
27 | 2x + y < 6 1s satistied by which point?

a | (31) b | (1,3) c | (0,7) (4,0)

28 | Solution of the inequality 2x + y < 5is

a | (2,1 b | (1,2) c|(23) (5,0)

29 | (1,0) is not the solution of inequality
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a |9x+2y<8 b|—x+3y<0 c | 3x+5y<6 3x+5y <4
30 | Which one satisfies the inequality x + 2y < 6?
a | (41) b | (1,3) c|(1,4) (3,1)
31 | 2x + 3y < 5 is satisfied by
a | (1,1) b | (1,2) c|(23) (-1,1)
32 | (1,0) is solution of inequality
a |9x+2y<8 b|—x+3y<0 c|3x+5y<0 3x+y<O0
33 | Point satisfies x —y < 2
a | (31) b |(1,-1) c|(0,-2) (-1,1)
34 | Which of the following ordered pairs does not satisfy 4x — 3y <
a | (3,0 b | (1,1) c|(-21) (0,0)
35 | Which one is not a solution of in-equality 2x + 3y > 0:
a | (-1,-2) b | (1,2) c|(23) (0,1)
36 | Solution set of inequality 2x — 3 = 0 equals:
a 3 b |[3 c|[2 2
2] ] 5] 5]
37 | (3,2) is not solution of inequality
a |x+y>2 b|3x+5y>7 clx+y<1 3x -5y <3
38 | The point (—1,2) satisfies the inequality
a |x—y>4 bl x—y=>4 c |l x+y<4 x+y>4
39 | (1,0) is not solution of inequality
a |7x+2y<8 b | x—3y<0 c|3x+2y<8 7x+2y > 6
40 | The graph of 4y > 5willbe  half plane.
a | Lower b | Upper c | Left Right
41 | The associated equation of inequality x + 2y < 61s:
a |x+ 2y =6 b|x— 2y =6 c| X+ 2y = —6 X— 2y =—6
42 | The non-negative constraints are called
a | Free variables b | Decision ¢ | Vertex Convex
variables
43 | An order pair which satisfied the inequality is called
a | Solution b | Point ¢ | Variable None of these
44 | The solution region restricted to 1% quadrant is called
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a | Solution region | b | Feasible region ‘ c ‘ Optimal region | d | None of these

45 | A point of a solution region where two of its boundary lines intersect, is called

a | Boundary points | b | Single point ¢ | Zero points d | Corner point

46 | The values of the variables which satisfies the inequality are called

a | Solution set b | Constraints ¢ | Constants d | None of these

47 | The variables used in inequality are called

a | Solution b | Constraints ¢ | Constants d | None of these

48 | A point which is used to determine solution area is called

a | Corner point b | Test point ¢ | Optimal point d | Point

49 | Feasible region is always lie in quadrant.

a |I b | II c I d | IV

50 | A linear inequality concerning the problem from everyday life is named

a | Problem b | Problem ¢ | Non-negative d | Linear
constraint constraints constrains programming

51 | The system of linear inequalities involved in the problem concerned are called

a | Problem b | Solution ¢ | Non-negative d | Linear
constraints constrains programming

52 | A function which is to be maximized or minimized is called

a | Objective b | Objective ¢ | Feasible region | d | None of these
function solution

53 | The process used to maximize or minimize is called

a | Optimization b | Solution ¢ | Procedure d | None of these

54 | The feasible solution which maximizes or minimizes the objective function is called

a | Optimal solution | b | Objective ¢ | Solution d | Objective

function solution

55 | The maximum and minimum values of the objective function occur in the feasible
region at

a | Corner point b | Boundary point | ¢ | Origin d | None of these

1
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MCQ’s ANSWERS KEY

1 2 3 4 5 6 8 9 10

a a b d b c d a Cc
11 12 13 14 15 16 17 18 19 20
a b b b b b c a c c

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

1
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IMPORTANT SHORT QUESTIONS

Define Linear Inequality?
What do you know about half plane?
If a non-vertical line divides a plane into two parts, then write the name of that two planes?
Define Associated Equation?
Graph the inequality x + 2y < 6.
Graph the linear inequalities 2x = —3 in xy-plane.
Graph the linear inequalities y < 2 in xy-plane.
Define Corner Point or Vertex?
Show that the ordered pair (1,1) is a solution of inequality x + 2y < 6.
. Graph the solution set of the following linear inequality in xy-plane. 2x + y < 6.
. Graph the solution set of the following linear inequality in xy-plane. 3x + 7y > 21.
. Graph the solution set of the following linear inequality in xy-plane. 3x — 2y > 6.
. Graph the solution set of the following linear inequality in xy-plane. 5x — 4y < 20.
. Graph the solution set of the following linear inequality in xy-plane. 2x + 1 > 0.
. Graph the solution set of the following linear inequality in xy-plane. 3y — 4 < 0.
. Graph the solution set of the following linear inequality in xy-plane.
3x + 7y =21, x—y < 2

LA R W=

ke
SN A WN=O

17. Graph the solution set of the following linear inequality in xy-plane.
-3
4x — 3y <12, x = 7

18. Indicate the solution region of the following systems of linear inequalities by shading:
x+y <5, -2x+y <2, x =20.

19. Define Problem Constraint.

20. Define Problem Constraints.

21. Define non-negative Constraints.

22. Define Decision Variables.

23. Define Feasible Region.

24, Define Feasible Solution.

25. Define Feasible Solution Set.

26. Define Convex Region.

27. Define Objective Function.

28. Define Optimal Solution.

29. State the Theorem of Linear Programming Problem.

30. How would you obtain the optimal solution?

1
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IMPORTANT LONG QUESTIONS

1. Indicate the solution region of the following systems of linear inequalities by shading:
3x+7y <21, 2x—y =2-3, x=0.
2. Graph the solution region of the following system of linear inequalities and find the corner
points
2x—3y <6, 2x+3y <12, x=0
3. Graph the solution region of the following system of linear inequalities and find the corner

points
x+y <5, —2x+y <2, y=20
4. Graph the feasible region of the following system of linear inequalities and find the corner
points

2x—3y <6, 2x+3y <12, x>0,y =0
5. Graph the feasible region of the following system of linear inequalities and find the corner

points
x+y <5, —2x+y <2, x=20,y=0
6. Graph the feasible region of the following system of linear inequalities and find the corner
points
x+y <5, —2x+y =22, x=20,y=0
7. Graph the feasible region of the following system of linear inequalities and find the corner
points

3x+7y <21, x—y <3, x=20,y=>0
8. Graph the feasible region of the following system of linear inequalities and find the corner
points
2x + 3y <18, 2x+y <10, x+4y<12. x=0,y=>0
9. Graph the feasible region of the following system of linear inequalities and find the corner
points
2x +3y <18, x+4y <12, 3x+y<12. x=0,y=>0
10. Graph the feasible region of the following system of linear inequalities and find the corner
points
x+3y <15, 2x+y <12, 4x+3y<24. x=0,y=>0
11. Maximize f(x,y) = 2x + 5y; subject to the constraints:
2y—x<8 x—y<4; x=0; y=0
12. Maximize f(x,y) = x + 3y; subject to the constraints:
2x+5y<30; 5x+4y<20; x=>0; y=0
13. Maximize z = 2 x + 3y ; subject to the constraints:
3x+4y<12; 2x+y<4; 2x—y <4, x=20; y=0
14. Minimize z = 2 x + Yy ; subject to the constraints:
x+y=3; 7x+5y<35; x=20; y=0
15. Maximize the function defined as; f(x,y) = 2x + 3y; subject to the constraints:
2x+y<8; x+2y<14; x=0; y=0
16. Minimize z = 3 x + y ; subject to the constraints:
3x+5y>15; x+3y=9; x=>0; y=0

1
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UNIT

Conic

Section
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DEFINITIONS + SUMMARY

CONIC SECTIONS

Conic sections or simply conics, are the curves obtained by cutting a (double) right circular
cone by a plane. Let RS be a line through the centre C of a given circle and perpendicular to its
plane. Let 4 be a fixed point on RS. All lines through 4 and points on the circle generate a right
circular cone. The lines are called rulings or generators of the cone. The surface generated
consists of two parts, called nappes, meeting at the fixed-point 4, called the vertex or apex of
the cone. The line RS is called axis of the cone.
e If'the cone is cut by a plane perpendicular to the axis of the cone, then the section is a
circle.
e If the cutting plane is slightly tilted and cuts only one nappe of the cone, the resulting
section is an ellipse.
o Ifthe intersecting plane is parallel to a generator of the cone, but intersects its one nappe
only, the curve of intersection is a parabola.
e If the cutting plane is parallel to the axis of the cone and intersects both of its nappes,
then the curve of intersection is a hyperbola.

CIRCLE

The set of all points in the plane that are equally distant from a fixed | .—
point is called a circle. The fixed point is called the centre of the
circle and the distance from the center of the circle to any point on
the circle is called the radius of the circle.

A line segment whose end points lie on a circle is called a chord of %
the circle. A diameter of a circle is a chord containing the centre of | ciumeremor—,
the circle.

Diameter

Cenlerj\q Sector
s,

5,

EQUATION OF CIRCLE IN STANDARD FORM

If C(h, k) is centre of a circle, r its radius and P(x, y) any point on the circle then equation of
circle is given as

x-m*+@-k?=r> —--(
e Ifthe centre of the circle is origin, then equation (i) reduces to x% + y? = r2.
o Ifr =0, the circle is called a point circle which consists of the centre only.

e x =rcos6f,y =rsin@ are called parametric equation of the circle.

1
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GENERAL FORM OF AN EQUATION OF A CIRCLE

The equation x? + y2 + 2gx + 2fy + ¢ = 0 is called general form of an equation of a circle

with centre (—g, —f) and radius \/g? + f2 —c.

Note
«“ ”

Every second-degree equation in two variables “x” and “y” in which coefficient of x? and y?
is same and contains no term involving the product xy, represents the circle.

EQUATION OF TANGENT LINE TO THE CIRCLE

A tangent to a curve is a line that touches the curve without cutting through it.

The equation of tangent to the circle x? + y% + 2gx + 2fy + ¢ = 0 at the point P(xq,y;) is
given by

y—y=—-29(x—x) or xx;+yy+gx+x) +f(y+y;))+c=0

EQUATION OF NORMAL LINE TO THE CIRCLE

The normal to the curve at P(x;, y;) is the line through P(x,,y,) perpendicular to the tangent
to the curve at P.
The equation of normal to the circle x? + y? + 2gx + 2fy + ¢ = 0 at the point P(x;,y;) is
given by

y=n=22G-x) o G-yt =E—x) 0 +/)

X1tg

Note

The line y = mx + ¢ intersects the circle x? + y? = r2 at the most two points.

THE POSITION OF THE POINT WITH RESPECT TO THE CIRCLE
e The point P(x;,y,) lies outside the circle x* + y* + 2gx + 2fy + ¢ = 0 if
X2 +y.2+29x; +2fy; +¢c>0
e The point P(x;,y,) lies inside the circle x? + y? + 2gx + 2fy + ¢ = 0 if
X2+ y,12+2gx; +2fy; ¢ <0
e The point P(x;,y,) lies on the circle x2 + y? + 2gx + 2fy + ¢ = 0 if
X2+ y,12+2gx; +2fy; +¢c=0
LENGTH OF THE TANGENT TO A CIRCLE

Let P(x;,y,) be a point outside the circle x? + y2 + 2gx + 2fy + ¢ = 0 then length of point
P(x,,y,) to the circle x2 + y2 + 2gx + 2fy + ¢ = 0 is given by

Length of the tangent = /x,2 + y,2 + 2gx; + 2fy; + ¢

1
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PROPERTIES OF CIRCLE
e Length of a diameter of the circle x2 + y? = a? is 2a.
e Perpendicular dropped from the centre of a circle on a chord bisects the chord.

e The perpendicular bisector of any chord of a circle passes through the centre of the
circle.

e The line joining the centre of a circle to the midpoint of a chord is perpendicular to the
chord.

e Congruent chords of a circle are equidistant from the centre.

e Measure of the central angle of a minor arc is double the measure of the angle subtended
in the corresponding major arc.

e An angle in a semi-circle is a right angle.

e The tangent to a circle at any point of the circle is perpendicular to the radial segment
at that point.

e The perpendicular at the outer end of a radial segment is tangent to the circle.
e Normal lines of a circle pass through the centre of the circle.

e The straight line drawn from the centre of a circle perpendicular to a tangent passes
through the point of tangency.

e The midpoint of the hypotenuse of a right triangle is the circumcentre of the triangle.

e The perpendicular dropped from a point of a circle on a diameter is a mean proportional
between the segments into which it divides the diameter.

CONIC SECTION

Let L be a fixed line in a plane and F be a fixed point not on the line L. Suppose |PM| denotes
the perpendicular distance of a point P(x, y) from the line L. The set of all points P in the plane
such that
|PF| )
W = e (a positive constant)
is called a conic section.
(1) If e = 1, then the conic is a parabola.
(i) If0 < e < 1, then the conic is an ellipse.
(iii)) Ife > 1, then the conic is a hyperbola.
The fixed line L is called a directrix and the fixed-point F is called a focus of the conic.
The number e is called the eccentricity of the conic.

PARABOLA

Let e = 1 and F be a fixed point and L is fixed line not containing F. Let P (x, y) be the point
in the plane and |PM| be the perpendicular distance of a point P(x,y) from the line L. The set
of all points P such that

IPFI _ 1or |PF| = |PM|

P or =
|
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is called parabola.

OR The set of all points in a plane which is equidistant from a given fixed line in the plane is
called Parabola.

e The fixed point is called focus of the parabola. T P

e The fixed line is called directrix of the parabola.

“
z o Fa,0)

STANDARD EQUATION OF PARABOLA

yzz(x+a)2—(x—a)2=4ax or y2= dax

DEFINITIONS
(@) The line through the focus and perpendicular to the directrix is called axis of the
parabola.

(ii) The point where the axis meets the parabola is called vertex of the parabola.

(iii)  In parabola, the fixed point is called focus of the parabola.

(iv)  In parabola, the fixed line is called directrix of the parabola

) A line passing through vertex and perpendicular to the axis of parabola is called
tangent at vertex of parabola.

(vi)  Line joining two distinct points on a parabola is called a chord of the parabola.

(vii) A chord passing through the focus of a parabola is called a focal chord of the
parabola.

(viii) The focal chord perpendicular to the axis of the parabola is called latus rectum of
the parabola.

PARAMETRIC EQUATION OF PARABOLA

The point (at?, 2at) lies on the parabola y? = 4ax for any real t.
x = at?,y = 2at are called parametric equation of the parabola y? = 4ax.
GENERAL FORM OF AN EQUATION OF PARABOLA

Let P(x,y) be any point on the parabola having F(h, k) as focus and M be the point on
directrix Ix + my+n =20

By definition, equation of parabola is given by

|lx + my + n| b ,  (x+my+n)?
|PM|—WOT(X—}I) +(y—k) = 12 + m2

Summary of Standard Parabolas

Sr.No. 1 2 3 4
Equation ¥ =4ax y2 =—dax x2 = day X2 =-4ay
Focus (a, 0) (—a, 0) (0, a) (0, —a)
Directrix X=-a X=a y=-a y=a
Vertex (0,0) (0,0) (0,0) (0,0

AN
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ELLIPSE

Let0 < e < 1 andF be a fixed point and L is fixed line not containing F. Let P(x, y) be the
point in the plane and |PM| be the perpendicular distance of a point P(x, y) from the line L.
The set of all points P such that

|PF|
|PM]|

is called an ellipse.

=e (0<e<

M BO, 5 = il

L N
. . A(-a, 01/]:_; ‘m Ata, 0)
OR The set of all points P in a plane, such = g Tz
that distance of each point from a fixed point \LJ ‘
L N

bears a constant ratio (less than one) to the #0, -)
distance from a fixed line is called an ellipse.

-
==
«

u
aln

The number e is eccentricity of the ellipse, ' a focus and L a directrix.
DEFINITIONS
Let F ' and F be two foci of the ellipse

X2 y?
—+ 7= 1-—--(01)
e The midpoint C of FF ' is called the Centre of the ellipse. In case of (1) Centre is

€(0,0).

e The intersection of (1) with the line joining the foci are obtained by setting y = 0 into
(1).These are the points A’(—a, 0) and A(a, 0). The points A and A’ are called vertices
of the ellipse.

e The line segment AA" = 2a is called the major axis of the ellipse. The line through
the centre of (1) and perpendicular to the major axis has its equationas x = 0. It meets
(1) at points B’ (0, b) and B (0, —b). The line segment BB’ = 2b is called the minor
axis of the ellipse and B’, B are some-times called the covertices of the ellipse.

e The length of the major axis is greater than the length of the minor axis.

e Foci of an ellipse always lie on the major axis.

e Each of the focal chords LFL and NF'N' perpendicular to the major axis of an ellipse

is called a latusrectum of the ellipse. Thus, there are two laterarecta of an ellipse. The
2

. 2b
length of each latus-rectum is —

e Ifthe foci lie on the y-axis w1th coordinates (0, —ae) and (0, ae), then equation of the
ellipse is

+y—2—1,a>b

b2

Note

In each ellipse:

(1) Length of major axis= 2a,
(i1) Length of minor axis= 2b,
(ii1) Foci lie on the major axis.

2
(iv) Length of Latusrectum = %

1
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STANDARD FORM OF THE ELLIPSE

x2 yZ

2 !

PARAMETRIC EQUATION OF ELLIPSE
The point (a cos @, b sin 8) lies on the ellipse Z—z + Z—z = 1 for all real 6.

2 2
x = acos 8,y = bsin@ are called parametric equation of the ellipse =+ 2’—2 = 1.

a2
Summary of standard Ellipses
= ¥ 2y
Equation ?w;—::l.a:-b ?+%=l,a>b
c=- &= -b
Foci {xc Q) {0, £
Directrices x=t5 i
£ &
| Major axis y=0 x=0
Vertices {za, 0 {0, 2a)
Convertices {0, tb) {tb, 0)
Centre {0, 0) (0,0
[ c
Eccentricity e—;-d e—-:!
1 [ .
Graph y /_— ﬁ P, b5 >
Nl S ,
A
HYPERBOLA

Let e > 1 and F be a fixed point and L is fixed line not containing F. Let P(x, y) be the point
in the plane and |PM| be the perpendicular distance of a point P(x, y) from the line L. The set

of all points P such that
IPFI _ >1
PM|

is called hyperbola.

OR The set of all points P in a plane, such that distance
of each point from a fixed point bears a constant ratio
(greater than one) to the distance from a fixed line is
called hyperbola.
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STANDARD FORM OF THE HYPERBOLA

x2 yZ
2

PARAMETRIC EQUATION OF THE HYPERBOLA

The point (a sec 8, b tan 0) lies on the ellipse z—z - ;:—z = 1 for all real 6.

2

2
x = asecB,y = btan @ are called parametric equation of the hyperbola % — Z_Z = 1.

Summary of Standard Hyperbolas

i LA ¥z
Equation pis e 1 g 1
Foci (¢, Q) (0, £}

- . C ¢
=+ — =+ —

Directrices x== e y=x= pe

Transverse axis y=0 x=0
Vertices {ta, 0) (0, +a)

—— c (s

ECl:entrICIty e= ; >1 e= ; e |

| Centre (0, 0) (0, 0)

Graph S 7 o
/Flg.l.! ! T

1
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MCQ’s

Choose the correct Gption.

The centre of the circle (x — 1)? + (y + 3)? = 3 is:

(=1,-3) [b](-13) el @3) ld](1,-3)
Equation of circle with centre at origin and /5 radius is:
x2+y2=+v5 |b|x?+y?=5 le|x2+y2=25 |[d|x>—y%=5

Radius of the circle x? + y? + 2gx + 2fy + ¢ = 0 is:

The centre of the circle having equation x% + y? + 12x — 10y = 0 is:

1
a
2
a
3
a
4
a_|(6,5) [b] (=6,5) L] (5.6) Ld ] (6.-6)
5 | An angle in semi-circle is of measure:
a | 30° | b 40° | c | 60° [d [ 90°
6 | The focus of parabola y% = 4ax is:
a_| (0,a) [b] (0,—a) lc|(a,0) |d | (=a,0)
7 | The latusrectum of a parabola y? = 4ax is:
a |x=-a [b|y=-a lclx=a ld[y=a
8 | The directrix of parabola x? = —8y is:
a |x+2=0 lblx—2=0 lcly+2=0 ld|y—-2=0
9 | The end points of the major axis of the ellipse are called its:
a | Foci | b ‘ Vertices | c ‘ Covertices | d ‘ Directrix
10 | The mid-point of line segment joining the foci of an ellipse is called:
a | Centre | b ‘ Vertex | c | Directrix | d ‘ Major axis
11 | Centre of the circle x* + y* + 2gx + 2fy + ¢ = O is:
a | (-g.-f) [b] (=a.f) Lelg.=f) [d](a.P
12 | Length of a diameter of the circle x* + y? = a? is:
a | 2a Ib‘—Za ‘0‘4(1 |d‘0
13 | An angle in a semi-circle is:
a_ | Right angle | b | Acute angle | ¢ | Obtuse angle | d | None
14 | The midpoint of the hypotenuse of a right triangle is the of the triangle.
a | Circum-Centre | b \ In-Centre | c | Ortho-Centre | d ‘ None
15 Length of Latusrectum of the ellipse z—z A Z—j = 1is:
a |4a b | 2a? ¢ | 2b? d | b2
b a a
16 | Length of Latusrectum of the parabola y? = 4ax is:
a |4a b | 2a? ¢ | 2b? d | b2
b a a
17 | The end points of the minor axis of the ellipse are called its:
a_ | Foci | b | Vertices | ¢ | Covertices | d | Directrix
18 | Vertices of ellipse with equation x* + 4y? = 16 are:
a_| (+4,0) EARCED) [e] (2,0 [d](0.£2)
19 | Asymptotes are very useful in graphing:
a_ | Circle W‘ Parabola ’7‘ Ellipse | d | Hyperbola
20 | x =rcos@,y = rsin @ are called parametric equation of the .
a | Circle ‘ b ‘ Parabola ‘ Cc ‘ Ellipse | d ‘ Hyperbola
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21 | x = at?, y = 2at are called parametric equation of the )
a | Circle ’ b ‘ Parabola ‘ c ‘ Ellipse | d ‘ Hyperbola
22 | x = acos @,y = bsin 0 are called parametric equation of the .
a | Circle | b | Parabola | ¢ | Ellipse | d | Hyperbola
23 | x = asecH,y = btan @ are called parametric equation of the .
a | Circle ’ b ‘ Parabola ‘ c ‘ Ellipse | d ‘ Hyperbola
24 | (x — h)? + (y — k)? = r? is the standard form of the  ?
a | Circle | b | Parabola | ¢ | Ellipse | d | Hyperbola
25 | y* = 4ax is the standard form of the  ?
a | Circle | b | Parabola | ¢ | Ellipse | d | Hyperbola
26 Z—z + i—j = 1 is the standard form of the  ?
a_ | Circle ‘ b ‘ Parabola ‘ c ‘ Ellipse | d ‘ Hyperbola
27 z—z — z—z = 1is the standard form of the  ?
a | Circle ’ b ‘ Parabola ‘ c ‘ Ellipse | d ‘ Hyperbola
28 | Vertex of the parabola y? = 4ax is:
a_| (0,0) [b] (0.a) el @0 |d|(a
29 | The coordinates of the vertices of hyperbola % - y—z =1is:
a b

a_| (+b,0) b (0,+b) el (+a,0) ERICED)
30 - x* Y2 :

Vertices of; + = 1,a > b is:
a_| (+b,0) [b] (0, £b) [c] (+a,0) [d] (0, +a)
31 Length of latusrectum of the ellipse g + % = 1is:
a |25 b | 25 c|25 d| 3

6 3 36 25
32 | Length of the diameter of the circle (x + 5)? + (y — 8)? = 12 is:
a | 4v3 6] 2v3 T 12 (@] 24
33 | Set of all points equidistance from a fixed-point form.
a | Circle b | Parabola | ¢ | Ellipse | d | Hyperbola
34 | Length of latusrectum of the parabola x? = 5y is:
a |5 b | 20 c 5 /4 d| 10

2 2

35| If @ = b then equation 2—2 Z—Z = 1 represent.
a | Circle | b | Parabola | ¢ | Ellipse | d | Hyperbola
36 . x2 yZ

Foci of =T E= 1
a | (£4,0) [b] (£5,0) [e] @30 [d](0,£3)
37 | Axis of parabola x? = 4ay is:
a |y=0 [b[x=0 lclx=y ld[x=1
38 | Centre of the circle x> + y* —6x + 4y + 13 =0
a | (3,-2) [b](=3,-2) e (=3,2) 1d] (3,2
39 | Length of the diameter of the circle (x — 5)? + (y — 3)? = 8 is:
a |64 |b|16 lc|2v2 |d| 42
40 | The line y = mx + ¢ will be tangent to the circle x* + y? = a? if:
JE bl tviom || c=taviem 9] cm taymio1
41 | Radius of the circle (x — 5)? + (y — 3)? = 8 is:
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a |64 b4 [c]2 |d|2v2
42 . . x2 | y?

Foci of the ellipse St = 1 are:
a | (£a,0) [b] (0. £a) [e] (+ae,0) [d] (0, £ae)
43 | If a circle of a line intersects in two points, then line is called:
a | Chord ’ b ‘ Secant ‘ c ‘ Radius | d ‘ Diameter
44 | What is the length of latusrectum of the parabola (y — 2)? = —4(x — 7)?
a |8 b1 / A c |4 d|16
45 | Length of major axis of the ellipse is:
a | 2a b 2b lc | 4a |d | 4b
46 | Length of minor axis of the ellipse is:
a | 2a b 2b lc | 4a |d | 4b
47| Foci of hyperbola Z—z - i—j =1is:
a_| (a0 [b] 0.0 [e] (26,0 [d] (0.0
48 - x?  y? -

Foci of hyperbola —— 1is:
a_| (+4,0) [b](0,£4 [e] (+2,0) [d] (0,+2)
49 | The two separate part of hyperbola are called:
a | Foci ’ b ‘ Vertices ‘ c ‘ Branches | d ‘ Directions
50 | Length of major and minor axis of the ellipse 4x2 + 9y? = 36 are:
a | 64 b 46 ¢ |32 [d]23
51 | Eccentricity of the parabola is:
a |le=1 ’b‘0<e<1 ‘c‘e>1 |d‘e=0
52 | Eccentricity of the ellipse is:
a |le=1 b0 <e<1 lcle > 1 ld|le=0
53 | Eccentricity of the hyperbola is:
a |le=1 lbjo0<e<1 lcle>1 [d|e=0
54 | The conic is called circle if:
a |le=1 |b‘0<e<1 ‘c‘e>1 |d‘e=0
55 | Two circles are said to be concentric circles if they have same:
a | Radius ‘ b ‘ Diameter ‘ c ‘ Chord | d ‘ Centre
56 | Opening parabola of x* = =16y is:
a_ | Downward | b ‘ Upward | c | Leftward | d ‘ Rightward
7 | Vertices ofjll—: — Z—: =1is:
a | (£4,0) bl (0,14 le] (+7,0) [d](0,+7)
58 | Length of diameter of circle x2 + y2 = 9.
a |6 b3 lc]9 |d |4
59 | Focus of parabola x? = —16y is:
a | (04) [b] (4.0) lel(0,—8) [d] (=40
60 | Parabola having equation x> = 4ay opens:
a_ | Downward | b | Upward | ¢ | Leftward | d | Rightward
61 | Conic sections are the curve obtained by cutting a cone by
a | Aplane | b | A line | ¢ | Two lines | d | A sphere
62 | The length of diameter of the circle x2 + y2 — 4x — 12 = 0 is:
a |6 [b]7 lc|8 [d[9
63 | The length of tangent from (0,1) to x? + y2 + 6x — 3y + 3 = 0 is:
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a |2 b3 lc|4 [d]1

64 | The coordinates of vertex of parabola x + 8 — y% + 2y = 0 will be

a | (=91 [b] (0.1 [e](9,-D) [d] (9,1

65 | The line y = mx + c intersects the circle x* + y? = r? at the most

a | One point ’ b ‘ Two points ‘ c ‘ Three points | d ‘ Four points

66 | If the cone is cut by a plane perpendicular to the axis of the cone, then the section is a

a | Circle ’ b ‘ Parabola ‘ c ‘ Ellipse d ‘ Hyperbola

67 | If the intersecting plane is parallel to a generator of the cone, but intersects its one nappe
only, the curve of intersection is a

a | Circle | b | Parabola | ¢ | Ellipse | d | Hyperbola

68 | If the cutting plane is slightly tilted and cuts only one nappe of the cone, the resulting
section is

a | Circle | b | Parabola | ¢ | Ellipse | d | Hyperbola

69 | If the cutting plane is parallel to the axis of the cone and intersects both of its nappes,
then the curve of intersection is

a_ | Circle ’ b ‘ Parabola ‘ c ‘ Ellipse | d ‘ Hyperbola

70 | The line through the focus and perpendicular to the directrix is called of the parabola.

a_ | Axis ’ b ‘ Focus ‘ c ‘ Directrix | d ‘ Vertex

71 | In parabola, the fixed point is called of the parabola.

a | Axis | b | Focus | ¢ | Directrix | d | Vertex

72 | In parabola, the fixed line is called of the parabola

a | Axis | b | Focus | ¢ | Directrix | d | Vertex

73 | The point where the axis meets the parabola is called of the parabola.

a_ | Axis | b | Focus | ¢ | Directrix | d | Vertex

74 | A chord passing through the focus of a parabola is called a of the parabola

a | Focal chord | b ‘ Latusrectum | c ‘ Directrix | d ‘ Vertex

75 | The focal chord perpendicular to the axis of the parabola is called _ of the parabola.

a | Focal chord | b ‘ Latusrectum ‘ c ‘ Directrix | d ‘ Vertex

76 | Axis of the parabola y* = 4ax is:

a |x=0 lblx=a lc|y=0 ld|x=-a

77 | Foci of the ellipse always lie on:

a_ | Major axis | b ‘ Minor axis | c | X-axis | d ‘ y-axis

78 | Axis of the parabola y* = —4ax is

a |x=0 lblx=a lcly=0 |d|x=-a

79 | Axis of the parabola x* = —4ay is

a |x=0 ‘b‘x=a ‘c‘y=0 |d‘x=—a

80 | Centre of hyperbola is:

a_| (0,0 [b] (1) e (LD [d] 1,0
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MCQ’s ANSWERS KEY
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IMPORTANT SHORT QUESTIONS

o B

15.
16.

17.
18.

19.
20.

21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Define Conic Sections.

Define Circle and its Centre.

Write equation of circle in standard form and in general form.

Write an equation of the circle with Centre (—3,5) and radius 7.

Show that the equation 5x% 4+ 5y2 + 24x + 36y + 10 = 0 represents a circle. Also find
its centre and radius.

Find an equation of the circle having the join of A (x4,y;) and B (x;,y,) as a diameter.
Find an equation of the circle with centre at (5, —2) and radius 4.

Find an equation of the circle with centre at (\/Z —3\/§) and radius 2v/2.

Find an equation of the circle with ends of a diameter at (—3, 2) and (5, —6).

. Find the centre and radius of the circle with x? + y% + 12x — 10y = 0.

. Find the centre and radius of the circle with 5x? + 5y% + 14x + 12y — 10 = 0.
. Find the centre and radius of the circle with x? +y% — 6x + 4y + 13 = 0.

. Find the centre and radius of the circle with 4x? + 4y? — 8x + 12y — 25 = 0.

. Determine whether the point P(—5, 6) lies outside, on or inside the circle:

x2+y*’+4x—-6y—12=0
Find the condition that the line y = mx + ¢ touches circle x? + y? = a? at a single point.
Find the length of the tangent from the point P(—5, 10) to the circle
5x2 4+ 5y2 + 14x + 12y — 10 = 0.
Write down equations of tangent and normal to the circle x? + y? = 25 at (4,3).
Write down equations of tangent and normal to the circle
3x2 +3y2 4+ 5x — 13y + 2 =0 at (113—0)
Check the position of the point (5,6) with respect to the circle x? + y? = 81
Check the position of the point (5,6) with respect to the circle
2x2+2y*+12x—8y+1=0
Find the length of the tangent drawn from the point (—5,4) to the circle
5x%+ 5y? —10x + 15y — 131 =0
Define eccentricity of the conic.
Define Parabola.
Define axis and vertex of the parabola.
Define latus rectum of the parabola.
Find the focus, vertex and directrix of the parabola y? = 8x
Find the focus, vertex and directrix of the parabola x? = —16y
Find the focus, vertex and directrix of the parabola x? = 5y
Find the focus, vertex and directrix of the parabola y? = —12x
Find the focus, vertex and directrix of the parabola x? = 4(y — 1)
Find the focus, vertex and directrix of the parabola y? = —8(x — 3)
Find the focus, vertex and directrix of the parabola (x — 1)2 = 8(y + 2)
Find the focus, vertex and directrix of the parabola y = 6x% — 1
Write an equation of the parabola with Focus (=3, 1); directrix x = 3
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35. Write an equation of the parabola with Focus (2, 5) ; directrix y = 1

36. Write an equation of the parabola with Focus (=3, 1) ; directrix x — 2y — 3 = 0
37. Write an equation of the parabola with Focus (—1, 0) ; vertex (—1, 2)

38. Write an equation of the parabola with Directrix x = —2; Focus (2, 2)

39. Define Latus rectum of Ellipse.

40. Derive equation of ellipse in standard form.

2 2
41. Find focus and eccentricity of ellipse % + y: =1

42. Find an equation of the ellipse with foci (£3,0) and minor axis of length 10.

43. Find an equation of the ellipse with foci (0, —1) and (0, —5) and major axis of length 6.
44. Find an equation of the ellipse with foci (—3+/3, 0) and vertices (+6,0).

45. Find an equation of the ellipse with Vertices (—1,1), (5,1); foci (4,1) and (0,1).

46. Find an equation of the ellipse with Vertices (0, £5), eccentricity g .

47. Find an equation of the ellipse with Centre (0,0), focus (0, —3), vertex (0,4).

48. Find the centre, foci, eccentricity, vertices and directrices of the ellipse x2 + 4y? = 16.
49. Find the centre, foci, eccentricity, vertices and directrices of the ellipse 9x? + y? = 18.
50. Find the centre, foci, eccentricity, vertices and directrices of the ellipse 25x2? + 9y? = 225.
51. Write standard equation of hyperbola.

52. Define transverse axis of the hyperbola.

53. Find an equation of the hyperbola whose foci are (+4, 0) and vertices (%2, 0).

2 2
54. Find the foci and eccentricity of the hyperbola 31/—6 - z—g =1

55. Find an equation of the hyperbola with centre (0,0), focus (6,0) vertex (4,0).

56. Find an equation of the hyperbola with foci (5,0) , vertex (3,0).

57. Find an equation of the hyperbola with foci (0,£6) , e = 2.

58. Find an equation of the hyperbola with foci (0, +9) , directrices y = +4

59. Find the centre, foci, eccentricity, vertices and equation of directrices of the hyperbola
x?—y%2=9

60. Find equation of tangent and normal y? = 4ax at the point (x, y,).

61. Write equation of tangent and normal to the parabola x* = 16y.

62. Find equation of tangent and normal of y? = 4ax at (at?, 2at).

2 2
63. Find equation of tangent and normal of T Be=1at (acos@,bsinB).

a2 ' p?
2 2
64. Find equation of tangent and normal of Z—z 1 i—z = 1at (asecH,btan@).

65. Find the point of intersection of the conics
x2+y*=8 and x?2—-y%?2=1
66. Find the point of intersection of the conics
3x2—4y?=12 and 3y?-—-2x2=7
67. Define rotation of axes.
68. Identify the conic 4x? — 4xy + y?> — 6 = 0.
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IMPORTANT LONG QUESTIONS

10.

11.

12.

13.

14.
15.

16.

17.
18.

19.
20.
21.
22,
23.
24.
25.

26.

27.

28.

Find an equation of the circle which passes through the points A(5,10),B(6,9) and
C(—2,3)
Find an equation of the circle passing through the points A(1,2) and B(1,—2) and
touching the linex + 2y + 5 = 0.
Write an equation of the circle that passes through the points A(4,5), B(—4,—3), C(8, —3).
Write an equation of the circle that passes through the points A(—7,7), B(5,—1),€(10,0).
Write an equation of the circle that passes through the points A(5,6), B(—3,2),C(3,—4).
Find an equation of the circle passing through A(3,—1), B(0, 1) and having centre at
4x —3y—-3=0.
Find an equation of the circle passing through A(—3, 1) with radius 2 and centre at
2x—3y+3=0.
Find an equation of the circle passing through A(5,1) and tangent to the line
2x —y—10 =0 at B(3,—4).
Find an equation of the circle passing through A(1,4), B(—1, 8) and tangent to the line
x+3y—-3=0.
Find an equation of a circle of radius a and lying in the second quadrant such that it is
tangent to both the axes.
Show that the lines 3x — 2y = 0 and 2x + 3y — 13 = 0 are tangents to the circle
x2+y?+6x—4y =0.
Show that the circles
x2+y2+2x—2y—7=0 and  x?+y%—6x+ 4y +9 = 0 touch externally.
Show that the circles
x2+y2+2x—8=0 and x*+y?—6x+6y—46=0 touch internally.
Write equations of two tangents from (2,3) to the circle x? + y? = 9.
Find the length of the chord cut off from the line 2x + 3y = 13 by the circle

x?+y? =26
Find the coordinates of the points of intersection of the line x + 2y = 6 with the circle:
x2+y?—2x—2y—39=0
Find equations of the tangents to the circle x% + y? = 2 parallel to the x — 2y + 1 = 0.
Find equations of the tangents to the circle x? 4+ y? = 2 perpendicular to the line

3x + 2y = 6.
Find equation of the tangents drawn from (0,5) to x* + y? = 16 .
Find equation of the tangents drawn from (—1,2) tox? +y? +4x + 2y = 0.
Find equation of the tangents drawn from (—=7,—2) to (x + 1)2 + (y — 2)2 = 26.
Find an equation of the parabola whose focus is F(—3,4) & directrix is 3x — 4y + 5 = 0.
Find the focus, vertex and directrix of the parabola x + 8 — y? + 2y = 0
Find the focus, vertex and directrix of the parabola x* — 4x — 8y + 4 = 0
Write an equation of the parabola with axis parallel to y-axis, the points (0, 3), (3,4) and
(4,11) lie on the graph.
Find an equation of the parabola having its focus at the origin and directrix, parallel to the
(1) x-axis (ii) y-axis.
Show that an equation of the parabola with focus at (a cos @, a sin &) and directrix
xcosa+ysina+a=0is (xsina — ycosa)? = 4a(xcosa + y sina)

Show that the ordinate at any point P of the parabola is a mean proportional between the
length of the latus rectum and the abscissa of P.
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29.

30.
31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Show that the equation 9x% — 18x + 4y? + 8y — 23 = 0 represents an ellipse. Find its
elements (Centre, Focus, Eccentricity, Covertices).

Find an equation of the ellipse with foci (i\/g, O) and passing through the point G , \/§)

Find an equation of the ellipse with Centre (2, 2), major axis parallel to y-axis and of length
8 units, minor axis parallel to x-axis and of length 6 units.
Find an equation of the ellipse with Centre (0, 0), major axis horizontal, the points (3, 1),
(4, 0) lie on the graph.
Find the Centre, foci, eccentricity, vertices and directrices of the ellipse
2x — 1)? + 2)?
( N SO
4 16
Find the Centre, foci, eccentricity, vertices and directrices of the ellipse
x?+16x +4y*> — 16y +76 =0
2 2 2
Prove that the lactusrectum of the ellipse is % + % =1is % .
Find Centre, foci, eccentricity and vertices of hyperbola
42 —8x—y2 -2y —1=0

Find the Centre, foci, eccentricity, vertices and equation of directrices of the hyperbola
2 2
x= Yy
—+—==1
4 9
Find the Centre, foci, eccentricity, vertices and equation of directrices of the hyperbola
y?  x?
16 9
Find the Centre, foci, eccentricity, vertices and equation of directrices of the hyperbola
2
Y 2
——x“=1
4

Find the Centre, foci, eccentricity, vertices and equation of directrices of the hyperbola
(y+2)* (x-2)*

9 16
Find the Centre, foci, eccentricity, vertices and equation of directrices of the hyperbola

9x2 = 12x —y? —2y+2=0

Find the Centre, foci, eccentricity, vertices and equation of directrices of the hyperbola
4y2 + 12y — x> +4x+1=0

Find the Centre, foci, eccentricity, vertices and equation of directrices of the hyperbola
9x? —y?2 —36x—6y+18=0

Find an equation of tangent to the parabola y? = —6x which is parallel to the line

2x +y + 1 = 0. Also find the point of tangency.

1

2 2 2 2
Find the point of intersection of )16—8 + y? =1 and x? - y? =1

1
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UNIT

Vectors
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DEFINITIONS + SUMMARY

SCALAR

A scalar quantity, or simply a scalar, is one that possesses only magnitude. It can be specified
by a number along with unit.
Jrample: - Mass, time, density, temperature, length, volume, speed and work etc.

VECTOR

A vector quantity, or simply a vector, is one that possesses both magnitude and direction.
Fframple: - Displacement, velocity, acceleration, weight, force, momentum, electric and

magnetic fields etc.

GEOMETRICAL INTERPRETATION OF VECTOR

. . . . N Terminal point B
Geometrically, a vector is represented by a directed line segment AB

with A its initial point and B its terminal point. It is often found T
convenient to denote a vector by an arrow and is written either as AB or
as a boldface symbol like v or in underlined form v.

MAGNITUDE OR LENGTH OF A YECTOR

A Tnitial point

The magnitude of a vector AB or v is its absolute value and is written as |E| or | v | or simply
AB or v.

Ifv = xi +yj + zk then [v | = \/x% + y? + 22
PROPERTIES OF MAGNITUDE OF A VECTOR
Let v be a vector in plane or in space and ¢ be a real number, then
() |[v|=0and|v|=0ifand onlyifv =0
(i) [cv | = Ic [z |
UNIT VECTOR

A vector whose magnitude is one is called Unit Vector. Unit vector of vector v is written as ¥

(read as v hat) and is defined as ¥ = |:;|

ZERO OR NULL VECTOR

If terminal point B of a vector AB coincides with its initial point A4, then magnitude AB = 0
and |ﬁ| = 0, which is called zero or null vector.

NEGATIVE OF A VECTOR

Two vectors are said to be negative of each other if they have same magnitude but opposite

—

direction. If ~ AB = v then BA=—AB = —v  and |ﬁ| = |—E|
EQUAL VECTORS

1
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Two vectors u and v are said to be equal if they have same magnitude and direction
e, u=v
PARALLEL VECTORS

Two vectors u and v are parallel if and only if they are non-zero scalar multiple of each other.
e, u=kyv.

TRIANGLE LAW OF VECTOR ADDITION

If two vectors u and v are represented by the two sides 4B and BC of a
triangle such that the terminal point of u coincide with the initial point of

v , then the third side AC of the triangle gives vector sum u + v, that is

AB + BC = AC> u+v =AC

PARALLELOGRAM LAW OF VECTOR ADDITION

If two vectors u and v are represented by two adjacent sides AB and
AC of a parallelogram as shown in the figure, then diagonal 4D give the
sum or resultant of AB and AC, that is

AD = AB + AC =u+

POSITION VECTOR ¥ P

The vector, whose initial point is the origin O and whose terminal point is P,
is called the position vector of the point P and is written as OP.
THE RATIO FORMULA

Let A and B be two points whose position vectors (p.v.) are a and b respectively. If a point P
divides AB in the ratio p : g, then the position vector of P is given by
qa +pb

t:
p+tq

VECTOR IN PLANE

The set of all ordered pairs [x, y] of real numbers, together with the »

rules of addition and scalar multiplication, is called the set of vectors P(x,y)
in R?.

For the vector u = [x,y] = xi + yj. x and y are called components

=

of u. Where i and j are the unit vectors along x-axis and y-axis o

respectively.

1
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VECTOR IN SPACE

The set of all ordered triples [x, y, z] of real numbers, together with
the rules of addition and scalar multiplication, is called the set of
vectors in R3.

For the vector u = [x,y,z] = xi + yj + zk. x,y and z are called

components of u. Where i, j and k are the unit vectors along x-axis,

y-axis and z-axis respectively.

PROPERTIES OF VECTORS

Vectors, both in the plane and in space, have the following properties:
Let u, v and w be vectors in the plane or in space and let a,b € R, then

utv=v+u (Commutative Property)
(ii) (g + y) +w=u+@ + w) (Associative Property)
(i)u+(-Du=u—-u=20 (Inverse for vector addition)
(@iv) a(g + w) =av + aw (Distributive Property)

wv) a(bg) = (ab)u (Scalar Multiplication)

DISTANCE BETWEEN TWO POINTS IN SPACE

If OP, and OP, are the position vectors of points P; (x;, y;,2;) and
P,(x3,¥2,2,), then

Distance between Py and P = |P,P;| = 1/(x; — x1)2 + (v, — y1)? + (2, — 21)?
This is called Distance Formula between two points P; and P, in R3.

DIRECTION ANGLES AND DIRECTION COSINES OF A VECTOR

Let r = OP = xi + yj + zk be a non-zero vector let @, and y

denote the angles formed between r and the unit coordinate vectors
i,j and k respectively.
Such that

B ettt

0<a<mn, 0<pB<m and 0<y<m "

(i) The angles a,  and y are called the direction angles.
(ii) The numbers cos a , cos f and cosy are called direction cosines of a vector r.
If r = xi + yj + zk then direction cosine of a vector r are given as

X y Z

cosa = — ,CoSs :—,COS]/:—
p

|| |r| ||

Umportant cResult

cos?a + cos? B+ cos?y =1

SCALAR PRODUCT OF TWO VECTORS

Definition 1:
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Let two non-zero vectors u and v, in the plane or in space, have same initial point. The dot
or Scalar product of u and v, written as u. v, is defined by

w.v = |u||v|cos® or w.v =uvcosf
Where 6 is the angle between u and vand 0 < 6 < m.
Definition 2:

(i) Ifu = a,i + byjand v = a,i + b,j are two non-zero vectors in plane.
The dot product u. v is defined by
u.v = aia, + bib,
(i) If u = a4i + byj + ¢,k and v = a,i + b,j + c,k are two non-zero vectors in space.
The dot product u. v is defined by
u.v = aqa, + bib, + cqc;

Note

The dot product is also referred to the scalar product or the inner product.

I~ I~ @

PERPENDICULAR (ORTHOGONAL) VECTORS

Two non-zero vectors u and v are said to be perpendicular if and only if u. v = 0.
T
wv = |ul[v|cosd =0 = 6= o

PROPERTIES OF DOT PRODUCT

Let u, v and w be vectors and ¢ be a real number, then

(i) uv=0=>u=00rv=0

(i)u.v=vu (Commutative Property)
(i)u(v + w)=uv+uw (Distributive Property)
(iv) (cg). V= c(g. g) (c is scalar)

ANGLE BETWEEN TWO VECTORS

The angle between two vectors u and v is determined from the definition of dot product,

that is
U.

<

u.v = |g||g| cosf = cosfO =

E
=

Corollaries:
(1) If 6 = 0 or m, vectors u and v are collinear.

(11) Ifo = %, then u. v = 0. Vectors u and v are perpendicular (orthogonal).

1
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PROJECTION OF ONE VECTOR UPON ANOTHER VECTOR

Let 0A = u and OB = v be two vectors such that 8 is the angle
between them and

0<08<m

Draw a perpendicular BM on OA (BM L 0A). Then OM is called
projection of v along u.

e Projection of v along u =

5 EIE

e Projection of u along v =

=

VECTOR PRODUCT OF TWO VECTORS

Definition 1:

Let u and v be two non-zero vectors. The Cross or Vector product of u and v, written as
u X v, is defined by

ux v = [uf|v|sin6n
Where 6 is the angle between u and v such that 0 < 6 < . And 7 is a unit vector
perpendicular to the plane containing u and v.
Definition 2:
Ifu =a4i+ byj + cikand v = a,i + b,j + ¢,k are two non-zero vectors in space. The cross

product u X v is defined by

L i
uxv=ila, by ¢
a, by ¢

Note

The vector product is also referred to the cross product. f J
iXj=k | ixk=p) kki=; |4
o - |

k

PARALLEL VECTORS
Two non-zero vectors u and v are said to be parallel if and only if u X v = 0.

uxv=|ul|lv|sin6A=0=0=0,n

dfote

Zero Vector is both parallel and perpendicular to every vector.
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PROPERTIES OF CROSS PRODUCT

Let u, v and w be vectors and k be a real number, then

1) uxv=0>=>u=00rv=0

(iuXv=-vXu (Commutative Property)
(i) u X (y + m) =uXv+uxXw (Distributive Property)
(iv)u X (kg) = (kg) Xv= k(g X 2) (k 1is scalar)

Muxu=0

AREA OF PARALLELOGRAM

Let u and v be two non-zero vectors and 6 is the angle between u and v. Then |u| and |v|
represents the length of adjacent sides of a parallelogram, then
Area of Parallelogram = base X height
Area of Parallelogram = |u X v|

AREA OF TRIANGLE

1
Area of Triangle = > (Area of Parallelogram)

1
Area of Triangle = 5 |g X g|
Where u and v are adjacent sides of a triangle.
SCALAR TRIPLE PRODUCT OF VECTORS

Letu = ayi +byj + c1k, v = a,i + b,j + c,k and w = asi + bsj + c3k be three vectors.

The scalar triple product of vectors u, v and w is defined by

u (v x w)orv.(w x u)orw.(u x v)

ag by ¢
u(vxw)=lag b c
as bz c3

Note

The scalar triple product u. (y X w) is written as
wxw)=H v w
If we take vectors in cyclic order then
u(xw)=rv(wxu)=wxy)
The dot and cross are interchangeable.
u(vxw)=ux(vw)
The value of product changes if the order is not cyclic.

VOLUME OF PARALLELEPIPED

The scalar triple product u. (y X g) represents the volume of parallelepiped having u , v and

w are conterminous edges.

.
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a; by ¢
Volume of Parallelepiped = u. (v x w) =|a, b, ¢,
as bs c3

VOLUME OF TETRAHEDRON

The volume of tetrahedron ABCD having u , v and w are conterminous edges is given by

1 1
Volume of Tetrahedron = = (u x v).w= gz v

PROPERTIES OF SCALAR TRIPLE PRODUCT
(1) If u, v and w are coplanar then the scalar triple product of vectors is zero.
1.e., the vectors u, v and w are coplanar & u. (2 X m) =0
(i1) If any two vectors of scalar triple product are equal, then its value is zero.
ie, [ U W]=[Uu v V]=0
WORK DONE

If a constant force F, applied to a body, acts at an angle 8 to the direction of motion, then the
work done by F is defined to be the product of the component of F in the direction of the
displacement and the distance that the body moves.

Work done = (Force) (Dispalcement) = F.d

Work done = F.AB
MOMENT OF FORCE

Let a force F act at a point P then moment of F about O is given by
Moment of Force = OP X F =r X F

1
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Choose the correct 6’,0tion..

1 | A quantity which has only magnitude is called:

a | Vector b | Norm ¢ | Scalar d | None

2 | A quantity which has both magnitude and direction is called:

a | Vector b | Norm ¢ | Scalar d | None

3 | Mass, time and work are example of

a | Vector b | Norm ¢ | Scalar d | None

4 | Displacement, velocity and acceleration are examples of

a | Vector b | Norm ¢ | Scalar d | None

5 | Geometrically a vector is represented by

a ||V] b | D ¢ | Directed line d | None
segment

6 | The magnitude of a vector v is represented by

a ||v| b|v c|D d | Bothaand b

7 | The unit vector of a vector v is defined as

a | |v| b |v B d | Bothaandb
2|

8 | If terminal point B of a vector AB coincides with its initial point A, which is called

a | Zero vector b | Null vector ¢ | Parallel vector d | Bothaand b

9 | Two vectors have same magnitude but opposite direction is called

a | Zero vector b | Unit vector ¢ | Negative of each | d | Equal vector
other

10 | Two vectors have same magnitude and same direction is called

a | Zero vector b | Unit vector ¢ | Negative of each | d | Equal vector
other

11 | Two non-zero vectors u and v are said to be parallel if

1
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a ([uxv=0 b|u=kv cluv=0 d | Bothaand b

12 | If initial point of a vector is considered with origin is called  vector.

a | Position b | Parallel ¢ | Perpendicular d | None

13 | The set of all ordered pairs [x, y] of real numbers, together with the rules of addition
and scalar multiplication is called

a | Vectors in R? b | Vectors in R3 ¢ | Vectors in R" d | None

14 | Ifv=xi+ yj+ zk then magnitude of v is define as

7ty [Be-y-7 [f]Jeryrz 4] None

15 | Ifuand vbe vectorsthenu + v =v + uisknownas __ property.

a | Associative b | Commutative ¢ | Distributive d | None

16 | If u v and w be vectors then (w + v) + w = u+ (v + w) is knownas___ property.

a | Associative b | Commutative ¢ | Distributive d | None

17 | i is called unit vector along

a | x-axis b | y-axis ¢ | z-axis d | xy-plane

18 J is called unit vector along

a | x-axis b | y-axis C | z-axis d | xy-plane

19 | k is called unit vector along

a | x-axis b | y-axis c | z-axis d | xy-plane

20 | If a be direction angle then

a | 0°<a<90° b|0°<a<180° |c|0°<a<90° d | None

21 | If v be a vector and ¢ be a real number then |cg | =__

a |cv b|v ¢ |clv] d|cllv|

22 | If @, B and y are the direction angles then cos? @ + cos? B + cos?y = __

a |0 b| -1 c|1 d|?2

23 | Direction cosines of x-axis is

a | (1,0,0) b | (0,1,0) c | (0,0,1) d| (1,1,1)

24 | Direction cosines of y-axis is

a | (1,0,0) b | (0,1,0) c | (0,0,1) d | (1,1,1)

25 | Direction cosines of z-axis is

a | (1,0,0) b | (0,1,0) c | (0,0,1) d | (1,1,1)
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26 | If r = xi + yj + zk makes angles a, § and y with x-axis, y-axis and z-axis then these
angles are called:

a | Direction ratio b | Direction cosine | ¢ | Angles of vector | d | Direction angles

27 | Ifr=xi + yj+ zk makes angles a, f and y with x-axis, y-axis and z-axis. Then the
numbers cos a , cos f and cos y are called:

a | Direction ratio b | Direction cosine | ¢ | Angles of vector | d | Direction angles

28 | If u and v are two vectors and 8 be angle between them, then their dot product is
definedas u.v = __

a |uvcosf b | uvcos ¢ | |u||v|cos @ d | Bothband ¢

29 | Ifu=aqi+ blj_'and v =a,i+ sz_'.Then their dot product u. v is defined by

a | aa, +bib, b | a;b; + a,b, C | a by +ayby d | a,a, — bib,

30 | Dot product is also called

a | Scalar product b | Inner product ¢ | Cross product d | Bothaand b

31ii=__

a |0 b| -1 c|1 d |2

32| kj=_

a |0 Ol =1 c |1 d|2

33 | Two non-zero vectors u and v are perpendicular iff

a luxv=_0 bluv=0 cluv=1 d | None

34 | If 20 + aj + Sk and 3i + j + ak are perpendicular then value of a is

a [0 b |3 c|1 d| -1

35 | Projection of v along u is define as

a |LV b | YLV B Y d | None
|| |l y

36 | The Cross or Vector product of u and v, written as u X v, is defined by

a | |u||lv|cos@ b | uvcosé ¢ | |u||v|singn d | None

37|ixi=jxXj=kXk=__

a |0 b | -1 c|1 d|i

38| ixj=__

a |i b|j c |k d| o0

39 JXi=__

a |k b|j c| —k d| 0
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40 | If u and v be non-zero vectors then u X v =

a |u b|lvxu cC|—-vXu d | None

41 | If u be non-zero vectors thenu X u = __

a |u b |0 c|1 d| -1

42 | Let u and v be two non-zero vectors. | u | and | v | represents the length of adjacent sides
of a parallelogram, then area of parallelogram is

a |uxv b %lﬂle ¢ | |uy| d | |uxuyl|

43 | Area of Triangle

a |uxv b ¢ | |uy d | |uxv|

1
5 lu x|

44 | If u, v and w are vectors then u. (v X w) is equal

a |ux(vxw) b | [u v V] c|[¥ v V] d | None

45 | Magnitude of vector v = [ — j — k is:

a |1 b |2 c |3 d |5

46 | Ifu=2i+7j+9kthenu Xu=

a |7j b |0 c|—1 d | 3i+5j+ 19
47 | Volume of Parallelepiped =

a uw(@xw) |blux(@Exw) jeily oy |d]fuxyl

48 | Volume of Tetrahedron = ____

a | u(vxw) blux(uxw) ¢ %[g v w9 |exz|

49 | Zero vector is both parallel and perpendicular to

a | Every vector b | Only to unit ¢ | Position vector | d | Parallel vector

vector

50 | If a constant force F displaces the body A to B then work done is

a ﬁxﬂ b E.E c Exﬁ d | None

51 | Moment about O of a force F acting at a point P is

a ﬁxﬂ b E.E c Exﬁ d | None

S2 1 If {ari + (a + 1)j + 2k| = 3 thena = _
a | 1,2 b|—-1-2 c|—1,2 d|1,-2

1
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53 | A vector perpendiculartoa = 2i —j+k and b=4i+2j — k
a | —i+6j+8k b|—-i—6j+8k c|2i—j+k d | None
54 | 1fP=(2,3)and Q = (6,—2) then PQ = __
a | 4i+5) b | —4i + 5] c|4i—5) d | 5i—4j
55 | The position vector of a point P(—1,2,3) is:
a |i+2j+3k b |i—2j—-3k c| —i+2j+3k d| —-i—2j-3k
6|y = —ﬁi—lj,then|v|=_:
a |1 b |0 c|1 d |4
57 cosa£+sinaj+0§| =?
a |1 b | -1 c|0 d|?2
58 | If i — 3j + k and Ai + 6j — 2k are parallel then 1 =?
a | —2 b |2 c|3 d| -3
59 | If P = (2,3) and Q = (6,—2) then |PQ| = _
a |40 b | V41 c | V42 d |43
60 | Magnitude of the vector 2i + 3j + 4k is:
a |29 b | V29 c |28 d [ /28
61 | Magnitude of the vector 2i — 3j + k is:
a |16 b | V15 ¢ |14 d | V13
62 | Length of the vector —i + 2j + 2k is:
a |3 b |4 c|5 d|6
63 | Which is not unit vector.
a |[1,0,0] b | [0,1,0] c | [0,0,1] d | [1,1,1]
64 | For a vector v = 2i + 3j — 6k ,thencosff = __
a |3 b| 3 c|2 d| 6

7 7 7 7
65 | Projectionofa =i —k alongb = j + k is:
a _i b i c i d 1

2 2 2 2

66 | If the vectors u = 2ai +j — k and v = [ + aj + 4k are perpendicular then a =?

1
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a |1 b |2 c|4 d|3
3 3 3

67 | Projection of u along v is define as

a |4V b | LV c|&Y d | None
|| ] v

68 | Cosine of the angle between two non-zero vectors a and b is:

a a.b b | a

|

T lallz d[axb

Y
=
|
I8

| S~

Y
=

69 | Sine of the angle between two non-zero vectors a and b is:

|

a | ab b|ab c||qf
|a||b] |b| a.b la|

70 | If two vectors i — j + ak and i — 2] — 3k are perpendicular then value of « is

a | -2 b |3 c| -1 d|1
71 | The angle between the vectors 2i + 3j + k and 2i — j — k is:

a |30° b | 45° ¢ | 60° d | 90°

72 | The angle between the vectors i + j and i — j is:

a | 0° b T c|m d| T

4 2
73 | If the vectors u = 2i + 4j — 7k and v = 2i + 6j + xk are perpendicular then x =?

a | —4 b |4 c | 28 d |0

74 | The angle between the vectors 4i + 2j — k and —i + j — 2k is

a | 30° b | 45° ¢ | 60° d | 90°

75 | If the vectors u = i + aj — k and v = 2i + j — k are perpendicular then o =?

a |3 b |0 c|—3 d |1

76 | If the vectors u = 3i — 2j + k and v = 2i — j + xk are perpendicular then x =?

a | —8 b |5 c|—1 d |1

77 | Vector product of two vector is a:

a | Scalar quantity | b | Unit vector ¢ | Vector quantity | d | Null vector

78 | Scalar product of two vector is a:

a | Scalar quantity | b | Unit vector ¢ | Vector quantity | d | Null vector
13—
a |3 b |0 c| -1 d|1
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80 [2ix2j.k=__

a |2 b |4 c|—2 d| —4
81 2ixjk=__

a b |0 c|—1 d|1
82|[L I kl=iixk=__

a |2 b |0 c| -1 d|1
83 | If u, v and w are coplanar thenu. (v X w) =__

a |2 b |0 c| -1 d|1
84 |ikxj=__

a |2 b|0 c| -1 d|1
851 [L ] K] =ijxk=__

a |2 b |0 c| -1 d|1

86 | If F = 4i + 3j + 5k and d = —i + 3j + 5k, then work done is:

a | 30 units b | 45 units ¢ | 53 units d | 47 units

87 | Length of the vector 2i — j — 2k is:

a |2 b |3 c |4 d|5

88 | The non-zero vectors a and b are parallel iff a X b =

a |2 b |0 c|—1 d |1

89 | If a and b are two non-zero vectors then angle between a and a X b is always:

a |30° b | 45° ¢ | 60° d | 90°

90 | If any two vectors of scalar triple product are equal, then its value is:

a |0 b | 180 e 1 d|1
Ol |ixk=__
a |i b |j c|—j d|1

92 | Area of a triangle whose adjacent sides are 3i + 4j and 12i + 9j is:

a ﬁ b § c E d 7_5
2 2 2 2

93 | [2k j 1] isequal to:

a | —2 b |0 c|2 d|1

M xk)xj=_

1
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a |0 j —J

95 | 2j.(2k x 1) = _

a |4 2 —4

MCQ’s ANSWERS KEY

1 2 3 4 5 6 7 8 10
C a c a c d c d c d
11 12 13 14 15 16 17 18 19 20
d a a Cc b a a b c b
21 22 23 24 25 26 27 28 29 30
d c a b c d b d a d
31 32 33 34 35 36 37 38 39 40
C a b d a Cc a Cc c c
41 42 43 44 45 46 47 48 49 50
b d b b c b a c a b
51 52 53 54 55 56 57 58 59 60
a d a c c a a a b b
61 62 63 64 65 66 67 68 69 70
C a d a a Cc b a d d
71 72 73 74 75 76 77 78 79 80
d d b d c a c a d b
81 82 83 84 85 86 87 88 89 90
a b b c d a b b d a
91 92 93 94 95 96 97 98 99 100
c c a a a

1
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IMPORTANT SHORT QUESTIONS

L P AN EWN =

o
— O

e
w N

14

15.
16.

17.
18.

19.

20.

21.

22.
23.

24.

25.
26.

27.
28.

Define Unit Vector.

Define Equal Vectors.

Define Position Vector.

Find the unit vector in the same direction as the vector v = [3, —4].
Find a unit vector in the direction of vector v = 2i + 6j

Find a unit vector in the direction of vector v = [—2, 4].

Write the vector P@ in the form xi + yj. Where P(2,3),Q(6,—2)
Write the vector PQ in the form xi + yj. Where P(0,5),Q(—1,—6)

Find the magnitude of the vector u = i + j.

. Find the magnitude of the vector u = [3, —4].
Mu=2i-7j,v=i—-6jandw = —i+j. Find 2u — 3v + 4w.

Mfu=2(-7j,v=i-6jandw= ~i+] Findju+iv+iw

. Find the sum of the vectors AB and CD, given the four points A(1,—1),B(2,0),C(—1,3)
and D(—2,2).

. Find the vector from the point A to the origin where AB = 4i — 2j and B is the point
(=2,5).
Find a unit vector in the direction of vector v = 2i — j.
Find a unit vector in the direction of vector v = % i+ 73 J
Find a unit vector in the direction of vector v = — ? i— % j.

If O is the origin and OP = 4B find the point P when A and B are (—3,7) and (1,0)
respectively.

If AB=CD find the coordinates of the point A when points B,C,D are
(1,2),(—2,5), (4,11) respectively.

Find the position vectors of the point of division of the line segments joining the following
pair of points, in the given ratio: Point C with position vector 2i — 3j. and point D with
position vector 3i + 2j.in the ratio 4 : 3.

Ifu=2i+3j+k, v=4i+6j+ 2k. Then find u + 2v and |u + 2v].

Define Direction Angles.

Define Direction Cosines of a Vector. Find direction cosines of ¥ = xi + yj + k.

Prove that cos?a + cos?f + cos?y = 1.

LetA = (2,5),B = (=1,1) and C = (2,—6).Find (i) AB (i) 2CB — 2CA
fu=i+2j—k,v=3i—2j+2kandw = 5i — j + 3k. Then find

D |u+2o]  @r-3w (i) [3z+w]

Find magnitude and direction cosines of v = 2i + 3j + 4k.

Find magnitude and direction cosinesof v =i —j — k

1
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29.

30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44.

45.
46.
47.

48.
49.
50.

51.

52.

53.

54.
5S.

56.
57.
S8.
59.

60.

61.

Find magnitude and direction cosines of v = 4i — 5j.

Find a, so that |a£' + (a + 1)j + 2k| = 3.

Find a unit vector in the direcZion of vectorv =1+ 2j — k.

Find a vector whose magnitude is 4 and is parallel to 2 i—3j+ 6k.

Find a vector whose magnitude is 2 and is parallel to —i + j_+ k.

Find the constant a, so that the vectors v =i —3j + 4_5 and w = ai + 9] — 12k are
parallel. ) )

Find a vector of length 5 in the direction opposite that of v = { — 2j + 3k.

Find a and b, so that the vectors 3i — j + 4k and ai + bj — 2k are parallel.
Find the direction cosines of v = 3i —_j + 2k. i

Find the direction cosines of v = 6i — 5 jtk.

Find the direction cosines ofw, where P = (2,1,5) and Q = (1,3,1).

Is 45°,45°, 60° can be the direction angles of a single vector.

Define Scalar Product of two vectors.

Define Perpendicular (Orthogonal) Vectors.

Write properties of Dot Product.

Find the angle between the vectorsu = 2i —j+ kand v = —i + j.

Find a scalar a so that the vectors 2i + aj + gk and 3i +j + ak 'c;re perpendicular.
Find cosine of the angle between u = 3£j|-j —kandv =_2£' w A
Find cosine of the angle between u =i — 3]_' + 4k and v = 4i —_j + 3k .
Find cosine of the angle between u = [—3,?:] and v = [6,-2]. .

Find cosine of the angle between u = [2,—3,1] and v = [2,4,1] .

Calculate the projection of a along b and projection of b along a when

a=i-k, b=j+k

)

Calculate the projection of a along b and projection of b along a when
a=3itj-k, b=-2i—j+k

Find a scalar @ so that the vectors u=2ai+j—k and v=i+aj+4k are
perpendicular. . i

Find a scalar a so that the vectors u=ai+ 2aj—k and v =i+ aj + 3k are
perpendicular. i i

If v is a vector for which v.i = 0,v.j = 0, v.k = 0, find v.

Show that the vectors 3i — 2j + k, i — 3j + 5k and 2i + j — 4k from a right angle.
Show that the set of points P = (1,3,2),Q(4,1,4) and R = (6,5,5) from a right triangle.
Define Cross Product of two vectors.

Write properties of Cross Product.

Find a vector perpendicular to each of the vectors a = 2i —j +k and b =4i+2j — k.

Find area of the parallelogram whose vertices are P(0,0,0),Q(—1,2,4),R(2,—1,4) and
S5(1,1,8).
Compute the cross product a X band b X a.If a=2i+j—k

)

b=i—j+k.

1
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62.
63.
64.
65.
66.

67.

68.
69.
70.

71.

72.

73.
74.
75.
76.
77.
78.

79.
80.

81.

82.

83.

84.
8s.

86.

87.
88.
89.

Compute the cross product a X bandb X a.If a =1 +J b=1i- J-
Compute the cross product a X band b X a.If a = 3i — 2j + +k,b=1i+].

Compute the cross product a X band b X a. If a = —4i +Jj- 2k,

@‘
l\)
+
-
+
| =

i
Find a unit vector perpendicular to the plane containingaand b. Ifa=i+j,b =1 —j.

Find a unit vector perpendicular to the plane containing a and b.
Ifa=—i—j—k,b=2i—3j+4k
Find a unit vector perpendicular to the plane containing a and b.
Ifa=2i—-2j+4k,b=—-i+j— 2k
Find area of the triangle PQR with vertices P(0,0,0),Q(2,3,2),R(—1,1,4).
Find area of parallelogram whose vertices are A(0,0,0),B(1,2,3),C(2,—1,1),D(3,1,4)
Find area of parallelogram whose vertices are
A(1,2,-1),B(4,2,-3),C(6,-5,2),D(9,-5,0)
Find area of parallelogram whose vertices are
A(-1,1,1),B(-1,2,2),C(—3,4,-5),D(-3,5,—4)
Which vectors, if any, are perpendicular or parallel
u=5i—j+k v=j-5k w=-15i+3j-3k
Provethat ax (b+¢)+bx(c+a)+cx(a+b)=0.
Ifa+b+c=0,thenprovethataX b=b X c =c X a.
Ifax b =0anda. b =0, what conclusion can be drawn from a or b ?
Define Scalar Triple Product.
Write formula to find volume of parallelepiped and tetrahedron.
Find volume of the parallelepiped determined by
u=i+2j-k v=i-2j+3k w=i-7j-4k
Find the value of a so that the vectors ai + j , i +j + 3k and 2i + j — 2k are coplanar.
Find the work done by a constant force F = 2i + 47, if its points of application to a body

moves it from A(1,1) to B(4, 6).

Find volume of the parallelepiped with the given vectors
u =30+ 2k, v=1+2]+k, w=—j+4k

Find volume of the parallelepiped with the givén vectors )

u=i-4—k v=i-j-2k w=2{-3j+k
Find volume of the parallglepiped with the éiven vectors i

u—L—2]+3k v=20— ]—k —j+k

Prove that the vectors { — 2j + 3k, —-2i + 3j — 4k and i — 3j + 5k are coplanar.
Find the constant « so that the vectors i —j + k ,i — 2j — 3k and 3i — aj + 5k are
coplanar. i i i
Find the constant a so that the vectors i — 2aj —k , i —j + 2k and ai — 2] + k are
coplanar. i i i
Find the value of 2i X 2j.k .

Find the value of 3j. k X i .
Find the value of [k T ]].
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90. Find the value of [{ § k].

91. Prove that u. (g X m) + v. (m X g) +w. (g X g) = 3u. (g X m).

92. Find the work done, if the point at which the constant force F = 4i + 3j + 5k is applied to
an object, moves from P;(3,1,—2) to P,(2,4,6) .

93. A force F = 3i + 2j — 4k is applied at the point (1, —1, 2). Find the moment of the force
about the point (2, —1, 3).

94. A force F = 4i — 3k , passes through the point A(2,—2,5). Find the moment of F about
the point B(1,—3,1).

95. Given a force F = 2i + j — 3k acting at a point A(1,—2,1). Find the moment of F about
the point B(2, 0, —2).

96. A force F = 7i + 4j — 3k is applied at P(1,—2,3). Find its moment about the point

Q(2,1,1).
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IMPORTANT LONG QUESTIONS

17.
18.

19.

20.

21.

22.
23.

24.

25.

26.
27.

Use vectors, to prove that the diagonals of a parallelogram bisect each other.

Prove that the line segment joining the mid points of two sides of a triangle is parallel to
the third side and half as long.

Prove that the line segments joining the mid points of the sides of a quadrilateral taken in
order form a parallelogram.

The position vectors of the points A,B,C and D are 2i —j + k, 3i + j, 2i + 4j — 2k and

—i — 2j + k respectively. Show that AB is parallel to CD.

Using Vectors, prove that in any triangle ABC, a? = b? + ¢? — 2bc cos A.
Using Vectors, prove that in any triangle ABC, a = bcosC + ccosB.

Using Vectors, prove that cos(a@ — ) = cosa cos 8 + sina sin 8

Show that midpoint of hypotenuse a right triangle is equidistant from its vertices.
Prove that perpendicular bisectors of the sides of a triangle are concurrent.

. Prove that the altitudes of a triangle are concurrent.

. Prove that the angle in a semi-circle is a right angle.

. Using Vectors, prove that cos(a + ) = cosa cos f — sina sin 8

. Using Vectors, prove that in any triangle ABC, ¢ = acosB + b cos A.

. Using Vectors, prove that in any triangle ABC, b? = c*+a? — 2ca cos B.

. Using Vectors, prove that in any triangle ABC, ¢? = a? + b* — 2ab cosC.
Ifa=4i+3j+k and b = 2i — j + 2k. Find a unit vector perpendicular to both a and

b. Also find the sine of the angle between the vectors a and b.
Using Vectors, prove that sin (« + ) = sina cos 8 + cos a sin 8

Using Vectors, in any triangle ABC, prove that
a b c

sinA  sinB  sinC

Find the area of the triangle with vertices A(1,—1,1),B(2,1,—1) and C(—1, 1, 2). Also
find a unit vector perpendicular to the plane ABC.
Find a unit vector perpendicular to the plane containing a and b. Also find the sine of the
angle between the vectors a and b. If a = 2i — 6j —3k and b = 4i + 3] — k.
Which vectors, if any, are perpendicular or parallel

u=i+2j—kyv=—-itjtkw=—"i-mj+-k
Using Vectors, prove that sin (@ — ) = sina cos f — cos a sin 8
Prove that four points A(-3,5,—4),B(—-1,1,1),C(-1,2,2) and D(—3,4,—5) are
coplanar.
Find the volume of the tetrahedron whose vertices are A(2,1,8),B(3,2,9),C(2,1,4) and
D(3,3,0).

Prove that the points whose position vectors are A (—65’ +3j + ZE) ,B (35’ —2j+ 4&) ,
C (55’ +7j+ 3&),D(—13£’ + 17j — k) are coplanar.

Find volume of the Tetrahedron with the vertices (0,1, 2),(3,2,1),(1,2,1) and (5,5, 6).
Find volume of the Tetrahedron with the vertices (2,1, 8), (3,2,9),(2,1,4) and (3, 3,10).
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28. A particle, acted by constant forces 4i +j — 3k and 3i —j — k , is displaced from
A(1,2,3) to B(5,4,1). Find the work done. ) )

29. A force of magnitude 6 units acting parallel to 2i — 2j + k displaces, the point of
application from (1, 2, 3) to (5, 3, 7). Find the work done. )
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