Notes of Calculus and Analytic Geometry, MATHEMATICS 12 (Mathematics FSc Part 2 or HSSC-II)
Punjab Text Book Board Lahore, PAKISTAN.

Function:
If A and B be two non-empty sets then f is said to be a
function from set A to set B written as ;f: A = B and
defined as
)Dy = A'ii) for every a € A thereexist only one
b € B s.that (a,b) € f
Domain:
The set of all possible inputs of a function is called
domain.
*the domain of every function f(x) is defined.
*the valves at which at f(x) becomes undefined or
complex valued will be excluded from real numbers.
*domain is also known as pre-images.
Range:
The set of all possible out puts of a function is called
range.
*range is also known as images.
Types of functions:
i) Algebraic function:
Any function generated by algebraic operations is known
as algebraic function. Algebraic functions are classified as
below.
ii) Polynomial function:
A function P of the form
p(X) = apxp + Ap1 X"+ ap_x™ 2 4 4 ayx?
+a;x+ag
for all x, where the coef ficients a,, a,_q,An-2- Az, 1,09
are real numbers and exponents are non

— negative
integers, is called a polynomial function.
iii) Linear Function:

If the degree of polynomial function is 1. Then it is called
linear function.

iv) Quadratic Function:
If the degree of polynomial function is 2. Then it is called
a quadratic function.

V) Identity function:
A function for which f(x) = y or y = x is called identity
function. ‘Itis denoted by I

vi) Constants Function:
A function forwhich f(x) = b or y = b is called constant
function.

vii) Rational function:
p(x)

The quotient of two polynomials such as f(x) = )

where Q(x) # 0 is called rational function

viii) Exponential Function:
A function in which the variable appears as exponent
(power) is called exponential function.
e.g;y=e*™ y=e*e.t.c

ix) Logarithmic Functions:
if x =a”theny = loga* wherea > o,a
# 1is called
logarthmic functions.
*logyo x is knonw as common logarithm.
*log, x is known as natural logarithm.

X) Hyperbolic Function:

i e*—e™* . e*+e™™
sinhx = ———, coshx = —————

2 2

X _pX 2
tanhx = ———; sechx = ——
e*+e™™ e¥+e ™
e*+e7*
cschx = m, cothx = m

xi) Inverse Hyperbolic function:

sinh™'x = In (x +/x2+ 1),\7’x

cosh‘1x=ln(x+ xz—l),xz 1

tanh~ ' x =lln(1 +x> lx| <1
2 \1—-x/’

1 1 V1+x2
csch™x =1In ;+— ,x#0

| x|
1 1 V1-—x2
sech™x=In|{—-+——],0<x<1
x x
th™! 1l (x+1)| | <1
co x ==In L x
2 x—1
xii) Explicit function:

If y is easily expressed in terms of x, then y is called
explicit function.
symbolically y = f(x)

xiii) Implicit function:
If the two variables x and y are so mixed up such thaty
cannot be expressed in terms of x, then this type of
function. Symbolicallyf (x,y) = 0

Xiv) Parametric function:
If x and y are expressed in terms of third variable (say t)
suchas x = f(t),y = g(t) then these equations are
Called parametric equations.

XV) Even function:
A function f is said to be an even if f(—x) = f(x) for
every x in domain of f.

Xvi) 0dd function:
A function f is said to be odd if f(—x) = —f(x) for every
number x in the domain of f
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Q1. Given that
a)f(x)=x*—x
b)f(x)=Vvx+4 find)f(-2)
i) f(a) iii) f(x—1) iv) f(x*+4)
Solution:
(@f(x) =x*—x
Of(=2)=(-2)*-(-2)=4+2=6
i) f(0)=(0)>-0=0
i) fx—1D)=(x-1D*-(x—-1)
=x2+1-2x—x+1
=x2—-3x+2
) f(x?+4) = ((x?2+4)? — (x2 +4)
=x*+16+8x2—x2—4
=x*+7x%+12
(b) f(x) = Vx + 4D f(-2)=vV—2+4= 2
iNf0)=V0+4=+V4=2
) f(x—1)=vx—1+4=+/x+3
xiv) f(x2+4)=Vx2+4—-4=+x2+8
Q2. Fing [0

and simlify where
) f(x) =6x—-9 ii) f(x) = sinx
i) f(x)x3 +2x% — 1 (iv)f(x) = cosx

Solution:
f(x)=6x—-9
f@+h)—f(a) {6(a+h)—9}—(6a—9)
h B h
_(6a+6h—9—6a+9)_6h_6
= . =5 =

i) f(x) = sinx
fl@a+h)—f(a) sin(a+h)—sina
h B h

_12 <a+h+a) : <a+h—a)}
_h{ cos > sin >

ST
o o)

i) (f(x) =a% +2x%* -1
f(a+h)=(a+h)>+2(a+h)?—-1
a® + b3+ 3a%h + 3ah? + 2a% + 2h? + 4ah — 1
fla) =a®+2a%-1
fla+h)—f(a)

h
_a3+h3+3a2+3ah2+2a2+2h2+4—ah—1—a3—2a2+1

h
_ h(h? +3a® + 3ah + 2h + 4a)

h
=h?+3a?+3ah + 2h + 4a

iv) f(x) = cosx

fla+h)—f(a) cos(a+h)—cosa
h B h

1 250 (a+h+a> . (a+h—a>
=7 sin > sin >
1 2si <2a+b) ) (b)
7 sin > sin{—
2 (a+h) . (h)
psin{——)sin|;

Q3. Express the following (a) the perimeter P of square
as a function of its area A.

Solution:
Let each side of square be “x” then
Perimeter:

p.=4x - (i)
Area:

a=xxx=x>=x=VA
putvalveof x in (i)

= P=4VA
b) The area A of a circle as a function of its
circumference C.
Solution:
let r'be the radius of circle then
Then
Area =nr? - (i)
Circumference:
C=2nr=>r= i put in(i)

2 2 2
> A=n(2) =n()=<
21 21 21

c2

> A=—

21
(C)the volume V of a cube as a function of the

area A of its base.
solution:
let each side of cube be x then
volume:
V=xXxXx
V=x3-(0)
Area of base:
A=x%=x=+Aputin (i)
> v=(A) >V=4
Q4. Find the domain and range of the functions g
defined below.
()gx) =2x—5
D, = (=%, +00),R,, = (=, +)
ig(x) =vx? -4
g(x)becomes complex valued when x?> — 4 < 0
orx?*<4or—2<x<2
D, =R—- (—2,2),Ry = [0, +00)
(ii)g(x) =vx +1

g(x)becomes complex valued when x + 1 < 0 or
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x<—-1soDg=[—1,+x)

) g(x) =[x — 3|

Dy = (-, +0), Ry = [0, )
6x+7if x <2

v) 9x :{4x—3ifx> -2

Dy, = (=0, —2] U (=2, +o)

R, = (—%,—=5] U (=11, + )

x%+3x+2

x+1

vi) g(x) = ,x #+=—1

D= R—{-1} “_x2+3x+2
yo o x+1

R,=R-{1
y &Y x+1
gx)=x+2
x% —-16

x—4

X#4 g-1D)=-1+2=1
_x*—16
T x—4
- Hx+4)
Y
gx)=x+4
gx)=4+4=38
Q5. Given f(x) = x3 —ax® + bx + 1if f(2) = -3,
f(=1) =0 find the value of aand b
Solution:
fx)=x3—ax®*+bx+1
f2)=2)2-a)?*+b(2)+1
—3=8-4a+2b+1
-4a+2b+12=0
—2a+b+6=0- (i)
also f(-1) = (=13 +b(-1) +1
0=—-1—-a—-b+1
—a—>b =0 - (ii)
D+@G) —-2a+b+6=0
—a—b=0
-3+6=0=2>-3a=—-6>a=2
Putinii) —=2—-b=0=>b=-2
Q6. A stone falls from a height of h after x second is
approximately given by h(x) = 40 — 10x?
i) when is the height of the stone when (a)x =
1 sec?
b)x = 1.5 sec (¢)x = 1.7 sec
d) when does the stone strike the ground.
Solution:
h(x) = 40 — 10x?
(@) h(1)=40-10(1)>=40-10=30
b) h(1.5) =40 —10(1.5)2 =40 —22.5=17.5m
c) h(1.7) =40-10(1.7)> =40 —-289 =11.1m
ii) when does stone strikes the ground then h(x)
=0
h(x) = 40 — 10x?
= 0 =40 - 10x?
= 10x% =40

viii) g(x) =

D, = R— {4}

R, =R — {8}

44048300000

e+ D +2)

2 4
12
2 ,(neglect — 2)

4343
2R R
I

Q7. Show that the parametric equation:
i) x = at?,y = 2at represented the equation:
of parabola y* = 4ax
Solution:
x = at®* - (1)

_ _ Yy Y
y = 2at =>t—2aputm (D)

2
> x=a(2)2=als
2a 4a

2
2 Xx= w>Y 4ax
(ii) x = acos0O,y = bsinB represent the

. A x2 . y?
equation of ellipse it 1

Solution:
x.= acosd - (1)
y = bsinf — (2)
From (1)
—=cos8 - (3)
From (2)
y .
5= sinf — (4)

Squaring and adding (3) and (4)

(2)2 + (%)2 = (c0s6)? + (sind )’
= cos? 0 +sin? 0

iii)x = asecd - (1)
y = btanf - (2)

From 1)
x x? 5
a=sec9=>p=sec 6 - (3)
From 2)
2
%=tan9=>%=tan29—>(4)
B)—-®
2 2
= Z—Z—%zseczﬁ—tanze
s LY 4
a b2

Q8.prove the identities
i) sinh2x = 2sinhxcoshx
Solution:
R.H.S = 2sinhxcoshx
eX_e=X oXjpp~X e2X_p—2X

=2 2. = 5

= sinh2x=L.H.S
Hence sinh2x = 2sinhxcoshx
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iii)sech? x = 1 — tanh? x
Solution:
R.H.S =1 —tanh’x
ex_e—x 2 ex_e—xz
=1- <ﬁ> =1- %
e*+e (eX*+e™X)
(e 4 e +2) — (e + e —2)
(e* + eX)?
(e +e ™ 2* 4+ 2)—e?X —e™2X +2)
(e* + e™X)?

2

- o7 = (o)
T (e¥+e )2 \eX4ex
1 1

(ex + e‘x)z = cosh?

2

=sech?x =L.H.S

(iii) csch? x = coth?x — 1
Solution:
R.H.S =coth?x—1
eX+e™” _(eF+e™)
()1
e?¥ +e X 42 —e?* —e72X 42
(ex _ e—X)Z

B 4 B ( 2 )2
- (ex _ e—x)z - eX —e—X
2
1 _ 1
eX—e* | " sinh2x
2
Hence csch? x = coth?x — 1

Q9. Determine whether the given function.f is even or
odd.

Solution:

1

= cseh’x =L.H.S

Df(x) =x3+x
f)=(=x)°+(~x0) = =x° —x
= (% +3) = —f@)
thus f(x)isedd.

ii) f(x) = (x+2)*
f=x)y=(=x+ 2)2 # £f(x)
thus f(x)is neither even nor odd.

i) f(x) =xyx?+5
fl=x) =%/ (=x)* +5
== =xvVx? +5=—f(x)

thus f(x)is neither even nor odd.
v) f(x) = x§ +6

=>f(x) = x§+ 6

444838

4

[(=x)*]+ 6
= (xz)% +6
B 16=x516=F)
thus f(x)is even.
vi) f(x) = 5=

(=22 -(—x) _ —x3+x
? fl=0) = (—x)2+1 ~ x2+1

_ (%)
2 =—a=—f1

thus f(x)is oddd.

Composition of function:
If f is a function from set A to set B and g is a function
from set B to set C then composition of f and g is denoted
by
(fog)(x) = f(g(x))V x.€ A
Inverse of a function:
Let f be a bijective (1 —
1 and onto ) function from set
Arosetbi.ef:A
5 Bithen its inverse is f ~! which is
surjective (onto) function fromBtoAi.e
f~":B — Ain this caseDs: Ry on to Ry = Dy

Q1. The real valued functions f and g are defined
below. find

(a)fog(x) (b)gof(x) (c)fof(x) (d)gog(x)
i) f(x)=2x+1;g=%,x¢1
SOlution:

3
(@fog() = f(g00) = f (=)

3 6 6+x—-1
—2() 1= =

x—1 x—1 x—1
_5+x
T x—1
b) gof(x) = g(f(x)) 3= g(2x +1)

T2 +1-1 2x

o) fof(x) = f(f(x)) = f(2x + 1)
=22x+1)+1=4x+3
d) gog(x)=g(9(x) = g (i) = %_1

x—1 —
B 3 _3(x—1)_3(x—1)
" 3—-(x-1) 3—-x+41 4-x
x—1

ifo) =Vx+Lgx) =%

X

Solution:

a) fog(x) = f(g(x))
1 1 1+ x? 1+ x?
:f(_)zj +1=J _

x2 x2 x
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1
)gof (x) = g(f(x)) = g(Vx + 1) (m)z
1
:x+1

) fof(x)=f(f)=f(Wx+1)= JVx+1+1

1 1 1
d)gog(x) = g(g(x) =g ( )

4

= 1 > = T =X
) =
(ifi) f(x) = =, 9(0) = (¥ + 1)°

Solution:

a)fog(x) = f(g(x))
f(x*+1)?) =

x2

1

_ 1 _ 1 _ 1
Vet +1+2x2 -1 Vx*+2x2  [x2(x2 +2)
1

xy/x% + 2

d)
gog(x) = g(g(x))
=g(x*+1)
2 2
= ((x2 +1)" + 1)
(iv)
f(x) =3x* —2x%,g(x) = %

Solution:
a) fog(x) = f 4(g(x))
2 2 2
-1(5)=3(5) -2(%)
8 48 8 48-8x
=3(16/x*) - =

2

x x2 x x2

b)

gof(x) = g(f(x)) = g(3x* — 2x?)
= g(3x* —2x?)
2 2 2

CVBxt—2x% [X2(3x2-2) xV3xZ—2

)

d)

Q2.

fof () = F(F() = f(3x* — 24%)
= 3(3x% — 2x2)" — 2(3x* — 222)’
-
2
90g(x) = 9(g(0) = d( )

1

-—=-—A-A3°
2 (2\z. Wx
=)

For the real valued function f defined below, find
(@f~t(x) (b)f '(-1) and verify
£(F1@) = £ @) =
i)f(x)=-2x+8

Solution:

f(x)=—-2x+8

= x=y—

lety = f(x)then
y—38
y:—2x+8 =>_—2=x
8

-2
8

2> [y =520y = (%)

= [y =x
Replace y by x we have

> W=
> putx=-1,f(-1)=""=2
ii) f(x) =3x%2+7
Solution:
f(x)=3x*+7
lety = f(x)theny = 3x* +7

1

5 x= ()

I:> X

3

y=f@)=>f1y=x

> o =)
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Replace y by x we have
1

> ==
Putx = -1 f1(-1) = (5)

Verification:

1
3

1 112

=5[]+

x—17
=3< 3 )+7=x—7+7=x

1
@) =16 +7) = <3xz+#>3
3x3 3

hence f(f7'(x)) = f1(f(x)) =x
iii) fx)=(-x+9)3
= y=f)=(x+9)°
lety = f(x)theny = (—x +9)3
y%= -x+9
2 y>—-9=—x
> x=9 —y%
= fTl(y)=9-y3
Cy=f)=>f7)=x

replace y by x we have
1
) =9-x3

1
Putx =—1,f1(-1)=9—-(-1)3=9—-(=1)=0
Verification:

FFim)= f(9 - x%) = [— (9 A x%> + 9]
=(—9+x%+9) =x
)= ((—x+9?3)
=9—((——x+9)3)%=9—(—x+9)

3

=94+x—-9=x
Hence f(f71(0)) = £ (f(x)) = x
iV) f(x) A 2x+1
2x+1

Lety =f (x)then y=

5 (x—1y= 2x+1
= xy—-y=2x+1
= xy—-2x=y+1
> x(y—2)=1+y
o x =Y

y-2
= replacey by x we have

1+x

> i) =25
= putx=-1,f" 1(—1)=1j1(:;)=0

Verification:
2 (1 +x

) =1 (o) = 152
x—2

) +1

-1

21+x)+x+2
x—2 _ 3x 3x

1+x— (x—2) 2x+1-2x+2 3

x—2
Hence f(f (1) = f}(f(x)) = x
Q3.

Without finding the inverse, state the domain and range

of f1 )i)f(x)=\/x+2 i) f(0) =", x # 4
m)f(x)— ,X * =3

iv) f(x)=(x—-5)"2,x=5
Solution:

i) fx) =+vx+2

v f(x)becomes complex valued when x+2 <0

orx< -2
Df = [—2,+00),Rf = [0,+00)
By definition of inverse function,
Df—l = Rf = [0, +OO)
By definition of inverse function,
Df—l = Rf = [0,+00),Rf—1 = Df = [—2,+00)
i)
)= x#4
Df=R—{4}, f(x) =" x4
X—
Rf =R - {1} y = m
2 yx—4y=x-—1
xy—x=4y—-1
= x(y—-1)=4y—-1

_4y-1
@ x="7
=211
x) = X
x—1

By def. of inverse function.
D1 =Rf =R -— {1}
Re-1 =Dy =R — {4}
iii)
, X *+ —3

f0 =1
Df=R—{-3} ~ f(x)— X F -3

1
R =R—{0} y=—

By def. of inverse x+3 =§
1
Df—1=Rf=R—{O} x=;—3
1
Rf—1=Df=R—{—3} f‘l(x)=;—3,x¢0
Rg-1 =Dy =R —{-3}
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iv)
f)=((x—-2) x=5
Dy =[5,+) ,Ry = [0,+o0)
By definition of inverse function.
Df-1 =Ry = [0, +0), Ri-1 = Dy = [5, 4 )
Limits of functions:

Let f(x) be a function then a number L is said to be limit

of f(x) when x approaches to a from both left and right

hand side of a, symbolically it is written as; lim f(x) =L
xX—a

And read as “limit of f of x as approaches to a is equal to
LII

For updates and news visit
http://www.mathcity.or

Theorems on limits of functions:

i) lim[f(x) + g(x)] = lim f(x) + lim g(x)
=L+M

i) lim[f(x) = g(x)] = lim f(x) — lim g(x)
=L-M

i) limk, fG] =k lim £(x) = kL
W) lim f)g() = klim £(x).lim g(x) = LM

(f(x)) lim flx) L

9@/ limg() M

V) limel = [lim fG0] =

V) lim
xX—=a

Theorem:
n_,n
Prove that lim xx = na™ ! where nis.an integer
X—a -
Anda >0
Proof:
Case 1:
Suppose n is a + ve integer.
n _.,n
X a” /0
L.H.S = lim (—) form
x-a_ x —a-\0
i (x —a)(x" Y x"2a4 xDa? 4 4 xa" 2 4 gt
=k x—a

—llm(x" L2+ x03g? 4o 4 xq™ 2 + g 1)
x—->a

=a*t'+a"2a+a" 3. a*+ - +xa" % +a"?
=a®l4+a"1+ar 1+ 4+a* 1 4q1

=na™!
x"—a"
thus lim =na™!
x~a X—a
Case 11:
Suppose n is +ve.
letnis —ve
(wherem is + ve integer)
n _ gn x~m_g~m

then lim =lim
x»a X—a x»a XxX—a

x—a ‘xX—a x-a\xMm aqm® x—a
oam™—x™m 1
= lim .
x-a \ xMqm xX—a

_mam—l—Zm _ ma(—m—l) = na(n—l)
Thus lim =na" 1l n=-m
x—-a xXx—a
Theorem:
. Vxta—Va 1
Prove that LI_I)I‘; A =7
proof:
Vvx+a-—
L.H.S= lim \/_( )form
x—0 X 0
y (m ~Va Jita+ ﬁ)
= lim
%0 x Vita+va
xX+a—a
= lim
x=0 x(V/x + a++a)
=lim——
X0 (m +Va)
= lim——
x*O(\f'+-v“)
= lim————
I )
Vvx+a-—
thus lil’% Va =1/2a
X—
Theorem:

1 n
Prove that lim (1 + r—l) =e

xX—+00
Using Binomial theorem we have

(1+2) = 1m(2) + 2D (2) 200D (Y
=1+ 1+ 5 () + 5 (5 ()
1 1 1 1 2
“z'(l‘5)%(“5)(“5)*"‘

123
whenn —» oo,—,—,—..all tend to term
n'n’'n’

Thus,

1\ 1 1 1
lim(1+—) R AETRETR TR
n—-oco n 3'
=24+05+ 0.16667+..
= 2.718281

Thus,

n

1
lim (1+—> =e
n

X—+00
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Deduction:

1
lim(1+x)x=e
x—-0
We know that
n

1
lim <1+—) =e - (1)
n—-oo n

; 1 1()
=—x=—
putn=—=x in(i

whenn - o, x - 0

So (i)
1
lim(l1+x)x=e
x-0
Theorem:
Prove that
x _
}rl_{rol P log.a
Proof:
a* -1
L.H.S = lim
x—-a X

puta*—1=y=>a*=1+y
Sox =log,(1+y)
Asx—>0,y—>0so

T y
LH.S= 511—13 log,(1+)

- lim——2
y-0log,(1+y)
1
= lin(} 1 = lin(} 1
7S109.1+y) T log,(1+y)3
1 1
= = '.' i y =
log.e log.a }1_1}1(}(1 +y)Y=e
R.H.S
. a¥-1
Thus gcl_r)r(}T =log.a
Deduction:

. o(e*—1
llm( p )=logee=1

x-0
Since we know that

ax
lim( S ) =log.a — (i)

x—0

puta = ein(1)we get
. e*-1
Ll_l,l(}T = log.e =1
Important results to remember:

b lim (¢ =

1
ii) lim (e*) = lim (Tx> =0
X—>—00

xX—>—0o \e

a
iii) lim (—) = 0 ehere a is any real numbers.

x—too \X

The Sandwich theorem:
let f, g and h be functiions s.that
f(x) < g(x) < h(x) For all numbers x in some open
interval containing “c” itself .if lim f(x) = L and
X—C
lim h(x) = L then g(x)is sandwhich b/w
X—C
f(x)and h(x)so that limg(x) =L
X—C

Theorem:
. . . . Sinf
If 6 is measured in radian, then lim— =1
6-0 6

Proof:
draw a unit circle (radius 1)in which

Area of A OAB = %(base) (perpendicual)

1 |AC| ]
=3 |OB||AC| where—— = siné

|OA|
1
= E(l)(sin@) |AC| = |OA|sin®
1
= Esin@ |AC| = sinf

radius = |[0A| = |0B| =1
Area of sector OAB = %TZG

—1(1)29—19
2 2

Area of A OAD = %(base)(perpendicual)

= 1|0A||AD| h 14D = tanf

=3 werelOAl—an
1

= Etan@ |AD| = tan6
Now by (1)

Lo 0 < 19 < ! tanf
ESlTl E E an
or sinf <0 < tanb

sinf 0 sinf 1 )

or < < X (= by sinf)

sin@ sinf@ cosf sinf

1< o < !
or sin@ cos@

take reciprocal and limit 8 — 0

sinf
lim(1) > lim —— > lim cos6
6-0 6-0 @O 6-0
sinf
1>lim—>1
6-0 0O
applying sandwhich therom
sinf
lim—=1
6-0
Hence proved.

Q1. Evaluate each limit by using theorems of limits.
i) 1irr§(2x +4)
b
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Solution:

lim(2x + 4)

x—-3

=lim2x+1lim4=23)+4=10
x—3 x-3
ii) lim(3x? —2x +4)
x-1
Solution:
=3(1)*-2(1)+4=3-2+4=5
iii) limvx? + x + 4
x—3

solution: (3)2+3+4=+16=4
iv) llrr% xVx% —4
X—

solution: (2)4/(2)? =4 =0

v) lim(Vx® +1-x% +5))
J23BR+1-(@2)3+5=3-3=0

2x345x

(17’.) ll) 2 3x-2

2(— 2)3+5(—2)_—16—10 26 13
3(-2)-2 -8 T8 4

Q2. Evaluate each limit by using algebra techniques.

x3

0 xlim1 x+1

Solution:
x3—x

(%) form
x(x?—1) . x(x—1)(x+1)

xl)rzl1 x+1  xo-1 x+1
= limlx(x -D=CFD1-1)=2
xX——

_ <3x3 + 4x>
lim | ———
x>0\ x“+x

i 3x3 + 4x (0)

xl_r;r(l) % 5 form
x(3x*+4) . 3x’+4

im = lim

T x-0 x(x+1) oxo0 x+1
_3(02+4 4
0 +1 1

lim
x-—-1 x+1

i0)

Solution:

=4

. 0
EE%x2+x—6 (6)f0rn1
Nun (x)® - (2)°
2 x2 +3x—2x — 6
Y (x —2)(x% + 4 + 2x)
ey x(x+3)—2(x+3)
(=2 (x*+4+2x)
= lim
-2  (x+3)(x—2)

Cox?4+4+2x (2)24+4+22) 12
= lim = =—

x-2 x4+ 3 2+ 3 5
iv)
. x3—-3x2+3x-1 0
o1 x3—x (6) form

=31Ci_r)rim v(x—=13=x3-3x2+3x—-1
(x —1)° _ (x—1)?
G —Da+D MG+ D
_a-1*
1(1 + 1)
v)
x3 +x
xll>m1 <x2 — 1>
Solution:
3
Jim, (52) (o) form
_ x2(x +1) _ x? (-1)? 1
Am, (m) Lo
vi)
2x% — 32
alcl—rf}x x3 —4x?
Solution:
L 2x%2-32 0
s (5)7orm
, ¢ 2(x? —16) 2=+ 4)
xl—rgt x2(x—4) x4 x%(x —4)
20c+4) 2(4+4)
ng x2 - 42 -
vii)
CVx—=V2 x+2
lim X
2 x—2  Wx+2
2
N ) - (v2)
X2 (x — 2)Vx + \/_
x—2 1

P VE I Vv
1

22
viii)
 VEFR- VR
lim——
h—0 h
Solution:
. Vx+h—Vx 0
}lll_r)% — (E) form
| \/x+h—\/§x\/x+h+\/§
= lim
h—0 h Vx +h++x
. xX+h—x
= lim
h=0 h(vx + h +Vx)
1
= lim—
h=0+/x + h + Vx)
_ 1 _ 1
CVx+Vx 2Vx
ix)
X — gh
lim ———
f-ax™ — qm
Solution:
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Jim =% (0) form
O—q xM—a™ 0
dividing up and down by x — a
x" —aqh .oxt—a"
w—a |_i% x—a
= lim — =24
xoal x™—a™ . xM —qgm
P lim ———
xX—a xsa X—a

nan—l ' xm — g -
= v lim ———=na

mam-1 xsa X—a

n n
= gh-1-m+1 — _ jn-m

m m
Q3. Evaluate the following limits.
sin7x

i) lim
)x—>0 X
Solution:

lim
x—-0 X

sin7x
_ 7(

sin7x 0
(—) form

0
I sin@_1
6 0
i)

sinx®

lim
x-0 X
Solution:

i 0
. sinx 0
lim (—) form
x—>0 X 0
1imsinnx
vy b4
— X0 180 10 = —rad
x 180

lii)
1 — cosf
im -
8—-0 sinf
Solution:
1—cosO 0
elir(l) sin@ (5) f orm
1—cosf@ 1+ cosO
m - X
0-0 sinf 1+ cos6
? 1 —cos?6
= lim
0-05sin8(1 + cosh)
1—cos?6 sin? 0

60 sinf(1 + cosO) 650 sinf(1 + cos8)
sinf sinf 0
lim = = =
0-01+cos6 1+cos68 1+1

iv)
I sinx (0)
im —|form
XTI — X 0 f
putm—x =t
® x=m—t

whenx - m thent - o

So
. sinx ~ sin(m —t)
lim =lim——
X-n T — X t—0 t
. sint ) ]
= lim— v sin(m — 0) = sinf
t-0 t
=1

v)

sinax

im—
x-0 Sinbx
Solution:

m sinax (0) form
x—0 Sinbx 0
sinax

lim [ =8X
x-0d sinbx
: bx
. .sinax
lim
x=0
. sinbx
lim———
x-0 bx

xX.ax

%.bx

X ax 1xax a

" 1xbx b

X bx

vi)
] X
lim ——
x-0 tanx
Solution:

(g) form

= lim x.cotx v cotx =
x—0 tanx

coxx

m
x—0 tanx

= lim x.—
x-0  Sinx
. x .
= lim——.lim cosx
x-0Sinx x-0
_ sinx 1 )
=(lim—— .lim cosx
x->0 X x—0

=) teosx=11=1

vii)
1 —cos2x
x-0 X
Solution:

y 1 — cos2x 0
i — o/
2sin® x

. . (0
= }Cl_r)r(l) ) 1 — cosf = 2sin (E)
= 1—co0s20 = 2sin?6

N2
_ . sinx _ 2 _
@ =2(ime) =207 =

(viii)
lim (1 - cosx)

x-0\ sinZ0
Solution:
I 1 — cosx 0
leI(l)( sin? 0 ) (0> form
. 1—cosx . )
11m—2 » sin“f+cos“ 6 =1
x-01 — cos? x
= sin?6 =1 — cos?6
. 1—cosx
= }Cl_{r(l) (1—cosx)(1+cosx) - (1 - COSG)(l +
cosf)
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. 1 1 1 1
= = lim — ==
6-0 1+cosx 1+cos(0) 1+1 2

ix)
" sin’ @
650
Solution:
~ sin?8 o
i (2o
sin6
grr(l)Tllrr(l)sme =1.sin6=10=0
x)
y secx — cosx
= x
Solution:
. Secx — cosc (0)
fim— ) form
i 1( 1 )_1_ 1—cos?x
= 2o x\cosx %) T cosx
. (1) sin®x\ . sinx . sinx
T 250U/ \cosx ) T X0 x xS0 cosx
sinx
= lim——.lim tanx = 1.tan0 = 0
x-0 X x—-0
xi)
. 1—cospb
im————
6-01 + cosqf
Solution:
1—cospf o
‘lglir(l) 1+cosqb (E) form
2 (PO 4
. 2 sin ( ) (llm sin (2) )
60 q 0
2 sin? - ; . (99
7 (imsin(%))
. 2
sinp
lim 2 o 2
0-0 p9 2 1 x 9)
_ 2 - 2
= . 2= 2
sing q6
lim 2y 4 b 2 )
6-0 ﬁ 2
2
p292
4
=267 = r*/q*
4
xii)
y tanf — sinf
900 sin3 0
Solution:
., tanB-sinf 0
(191_13(1) sin3 0 (6) form
lim 1 (sin@ o )
= 650sin30\cosd "

— i o
lim ey (sinf — sinfcosH)

sinf
— i _ — 2 _
= élir(l) “in30 (1 —cosB) = hm 1/sin“8 (1 — cosB)
_ i 1 —cosb _ ) 1 —cosf
T80T —cos20 650 (1 —cos8 )(1 + cosB)
1 1 1

:1+c059_1+1_§
Q4.express each limit in terms of e
. . 1\2n
) lim(1+7)

Solution:

lim (1+2)"

1\"]?
= [lim<1+—) ] = e?
n—oo n

n

i) lim (1 + %)5

n—-oo

n 1
=[lim<1+—> ] = e2
n—oo n

i) o lim (1 + 3in)n

Solution:

N =

n—-oo
Solution:
3n 1
1\3 11\13
i (1+25) | = [sim (12|
n-oo 3n n-oo 3n
1
= e§
iv)
n
lim (1 — —)
n—oo n
Solution:

(D) -[pm (1o () |

=e
V)
4 n
lim (1 + —)
n—oo n
Solution:
4 n
lim (1 + —)
n—oo n
4n n 4
4\ 1 4\%
= lim<1+ ) = lim(1+—> = et
n—-oo n—oo n
vi)

2
lim(1 + 3x)x
x-0

Solution:

2
lim (1 + 3x)x
x—0

2.3 6
= lim(1 + 3x)x™3 = lim(1 + 3x)3x
x-0 x-0
146
= [lim(l + 3x)§] =e®
x—0
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vii)

1
lim(1 + 2x2)x?
x—0

Solution:
1
lim (1 + 2x%)x?
x—0
2 192
= lim(1 + 2x?)2x% = |lim(1 + 2x?)2x?| = e?
x-0 x—0
viii)
1
i — R
}ll_{%(l 2h)
Solution:

1 1
= }111_1)1(1)(1 — 2h)h = ’Ll_r%(l + (—2h))r
-2 177
=i _ —2h — |J; _ —2n
}ll_r)r(l)(l + ( Zh)) [}Ll_r%(l + ( Zh)) ]

=e
ix)
X X
x—>0(1+x)
Solution:
X X
}cl—r%(1+x)
14+x\* *(-1)
=lim< ) =lim<—+1)
x—0 X x—-0 \X
1 A\
=[lim<—+1)] =e 1
x-0 \X
(%)
1
ex —1
lim I ,x <0
x-0 =
ex+1
Solution:
1
. ex —1
11rr(1) T
. ex+ 1
Since x < 0,s0 let x-= =t wheret > o
asx - 0,t—->0
1 1
i ex —1 o [et—=1
so lim 3 = lim
x=0 = =t
ex+1 et+1
1 1
T 1 1 1
et — 1 ed —1 3(5)—1 5—1
=lt1_r)r3 1 =11 =71 =7
1 1 ex +1 —+1
et +1 e0 +1 0
0—-1 1
= =1
0+1 1
xi)
1
.oex—1
lim 1 , x>0
x-0 21
ex+1
Solution:

. ex—1

lm& 1

X =
ex+1
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The left hand limit:
if lim f(x) =L it means f(x)takes value L as x
xX—a
approaches to afrom the left side of "a"
(i.e from — o to a)then lim f(x) =L is called
xX—a
left hand limit.
The Right hand limit:
if lim f(x) = L it means f(x)takes value L as x
xX—a
approaches to afrom the right side of a(i.e from
a to o) then lim, f(x) = Lis called right
xX—a
hand limit.
Existence of Limit of function(criteria)
lim f(x) = Lif and only if
xX—a
lim f(x) = lim f(x)=1L
x—a~ x-at
i.eL.H.S=R.H.S
Continuous Function:
A function f is said to be continuous at a number x =
oif
i) f(a)is defined ii) chirréf(x) exist. iii) chirr;f(x) = f(a)
Discontinuous function:
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A function f(x)is said to be discontinuous at x = a if

lim £(x) # f (@)

e if f(x)is not defined at x = a then f(x)is

called discontinuous

e Any function which does not satisfied at least one
of three conditions of continuous is called
discontinuous.

Q1. Determine the left hand limit and the right hand
limit and then find the limit of the following functions
whenx - ¢
Df(x)=2x*+x-5,¢c=1
Solution:
L.HS

xli_)r?_f(x) =xli_)r£1_(2x2 +x-5)=2(1)2+1+5=-2
R.H.S

lim f(x) = lim (2x? +x—5)=2(1)>+1+5=-2
x—+ x-1t

AsL.H.S=R.H.S

So,
lim f(x) = -2
x—1
ii)
x%2-9
f(x)_x_3 IC__3
Solution:
L.HS
I = im0
Am_ fe) = lim o
x—3)(x+3
lim Mz lim x+3=-34+3=0
x——3" (x — 3) x——3"
R.H.S
I P, i |
x—}r—n?ﬁf(x) { x—}r—r:li’f x—3
x—3)(x+3
——( ) )= lim x+3=-3+3=0
x>-3+  (x—3) x—-3*
AsL.H.S =R.H.S
So,

T, 1) =0
iif)
fx) =lx—=5le=5

Solution:
L.H.S
lim f(x) = lim|x—-5/=5-5=0
X—57 xX—57
R.H.S
xll,r?+f(x) = ,}L%le —5/=5-5=0
As
LHS=RH.S
So

lirré f(x)=0
xX—
Q2. Discuss the continuous of f(x)atx = c
i)

2x+5 ifx<1

f(x)={4x+1 ifx>2 €72
Solution:
L.H.S
lim f(x) = lim (2x+5)=2(2)+5=9
X2~ xX—-27
R.H.S
xllggr f(x)= xllg1+(4x +1)=42)+1=9
Atx =2
f(x) =2x45

= f(2)=22)+5=9
AsL.H.S=R.H.S so
limf(x)=9

x—2
= lin% f(x) = f(x)is continous at x = 2
p g

ii)

3x—1lifx <1
f(x)=<4 ifx=1 c=1
2x if x>1
Solution:
L.HS

lim f(x) = limBx—-1)=3(1)—-1=2
x-1t x-1"
R:H.S
lim £(0) = lim (2%) = 2(1) =2
atx=1,f(x)=4=>f(1) =4
asL.H.S =R.H.S so }Cirqf(x) exist.

But lirr} f(x) # f(1)hence f(x) is discontinuous.
X—

3x ifx<-2
Qif f(x) ={x®>—1if-2<x<2
ifx=2
Discuss continuity at x = 2 and x = —2
Solution:
i)
x =2
L.H.S;. lim f(x) = lim (x?2 —1)
xX—27 xX—2"
=(2)?2-1=3
R.H.S xllghf(x) = xllgl+ 3=3
atx=2,f(x)=3=f(2)=3
“L.HS=RHSso lirr%f(x) exist.
X—
so lin% fx)=£f(2)
X—
hence f is continous at x = 2
ii) x=-2
. . — . 2 _
R.H.S,.xkinﬁf(x) xl}r_nﬁ(x 1)

=(-2)2-1=3
L.H.S lim f(x)= lim 3x=3(-2)=-6
xX—>=27 xX—>—=2"

atx =—-2,f(x) =3x= f(-2) =3(-2) = -6
“~LHS+#RH.Sso.
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hence f(x)is discontinous at x = —2
X + Z,x S _1 . ", n
Q4. If f(x) = {c+ 2 x> —1 ifand "c
so that lim1 f(x) exist.
x——
solution:
L.H.S

lim f(x)= lim (x+2)=-14+2=1
x—>=1" x--1t
RHS= lim f(x)= lim (c+2)=c+2
x—>—1% x——1%

Given that limlf(x) exist.so
x—o—

L.HS=RH.S
= 1+c+2
= 1-2=c¢
2 c=-1

Q5. Find the value of m and n, so that given function f is
continuous at x = 3
mxif x <3
nifx=3
—2x+9ifx>3
Solution:
L.H.S = lim f(x) = lim (mx) =3m
x—-3~ x—3~
R.H.S = ,}Eg&ﬂx) = ,}th(_zx +9)
=-23)+9=3
atx=3f(x)=n=>f(B3)=n
Given that f(x)is continuous so L.H.S = R.H.S
= 3m=3
= m=1
We know that for a continuous function
lim f(x) = lim f(x) = f(3)
x—3" x-3%
3m=3=n
> n=3m=1

mxifx<3
f& _{xz ifx=>3
Solution:
= lim f(x) = lim (mx) =3m
x—>3" . xX—37 . 5
R.H.S = ,}thf(x) = ,}L‘;L(x )
=(3)?*=9
atx =3f(x)=x2=f(3)=3B)2=9
Given that f(x)is continuous so L.H.S = R.H.S
=.3m=9

= m=3
VZx+5—Vx+7
Q6. Iff(x)={ x—2 X F 2
k ,x=2
Find value of k so that f is continuos.
Solution:

atx =2f(x)=k =>f2)=k

. s V2X+5—VX+7 0
Now }Cl_rg fx) = )lcl_r)l’zl — (0) form

\/2x+5—\/x+7x\/2x+5+\/x+7
V2x +5+Vx+7

= lim
x-2 x—2

] 2x+5—-x-7
= lim
=2 (x —2)(V2x +5+Vx +7)

x—2
= lim
=2 (x—2)(V2x +5+Vx +7)
1
= lim
~2(V2x +5+Vx +7)
1 1

(V2@ +5+v2+7) 6
w given function is continuous atx = 2so
lim £(x) = £(2)

> -=k=>k=1/6

(e
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(c) Leibniz (d) Newton
3. A function P(x) = 6x% + 7x3 + 5x + 1 is called a

polynomial function of degree with
leading coefficient ------------ .

(a) 4,6 (b) 2,7

(c) 2,3 (d) 2,5

4. If avariable y depends on a variable  xinsuch

a way that each value of x determines

exactly one value of y, then yis @ ------------ of x.
(a) Independent variable

(b) not function

(c) function (d) None of these

5. A function, (in ~which .the variables are
------------ numbers, then function is called a real
valued function of real numbers.

(a) complex (b) rational

(c) real (d) None of these
1 1\ _
6. Let f(x) = x + X,thenf(;) =
(a) / 1(%2 + 1) (b) ()
= 2
(c) 70 (d) f(x4)

T1.0f f(x) = i—:(,then f(cos x) equals:

(@ 2tan’; ()  tan’:
(c) tan®x (d) cot%
8. Domain of the rational function y = Q) is:

(@) Q(x)>0 (b) QM) <0

(© Q(x)=0 (d) QM) =0

2

9. For the function f(x) = % f(L) is:

€)) x+1 (b) undefined

Q Each question has four possible answers. Select
the correct answer and encircle it.

1. The term function was introduced by:
©) Euler (b) Newton

(c) Lagrange (d) Leibniz
2. The symboly =f(x) i.e. y is equal to f of x,
invented by Swiss mathematician

(a) Euler (b) Cauchy

10. If a function f is from a set X to a set Y, then set X is
called the ------------ of f.
€)) domain (b) range
(c) co-domain (d) None of these

11. Let f(x) =x_f2 then domain of f is the set of all real

numbers except:
(CYNY (b) 1
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(c) 2 (d) 3
12. Let f(x) = x2, real valued function then domain of f
is the set of all:
(a) real numbers (b) integers
(c) complex numbers
(d) natural numbers

13. Let f(x) = %4 , then domain of f is the set of all
X —

real numbers except:
@) 4, -4 (b) 0
(© 2,-2 (d) 0,4
14. 1f f(x)=\[x + 1, then domain of f(x) is:
(@) [0, =) (b) [-1, =)
(©) [1, =] (d) [1, =)
15. 1f f(x) =[x + 1, then range of f(x) is:
(a) (-0, ) (b) [0, ]

(© [0, «) (d) [-1, )
16. The domain of the function f(x)= ]%l is:
(@ R (b) R-{2}

(c) R-{2,-2} (d) R-{-2}
17. The range of the function f(x) = |x| is:

(@) (o, ) (b) [0, =)

(€) (=, 0] (d) (0, )
18. Let f(x) = x2 , then range of f is the set of all:

() real numbers

(b) non-negative real numbers
(c) non-negative integers

(d) complex numbers

19. Let f(x) = x2 + 3, then domain of f isithe:

(a) Set of all integers
(b) Set of natural numbers

(c) Set of real numbers
(d) Set of rational numbers
20. Domain f'= Range f and Range
fle
(a) Domain f (b) Range f

(c) Domain f ™ (d) None of these

i = n n—-1
21. A function P(x) = ax"+a. X

+a. X2+ 4 a2X2 +a,x+agiscalled a

n—2
polynomial function of degree n, with leading
coefficient a,

@) 8, 1= 0 (b) a,= 0

(c) 1 * 0 (d) a,# 0

22. A function, in which the variable appears as
exponent (power), is called a\an ------------ function.

@ constant (b) explicit
(©) exponential (d) inverse

23. Let f(x) =\/x2 — 9, then range of f is the set:

@ ]=o0, 0 (b) [0, =)

(c) [3, ] (d) [-3,3]
24. Which of the following functions:is a polynomial
function?
x® -1

X#—2

(a) \/;+ >’
(b) x5+ 6x% + Tx3 + X2t \[x + 4
© 2X2 + X +4
10
(d) ax2+ bafx +c
25. If.the degree of a polynomial function is ---------- ,

then it is called a linear function.
(@) 0 (b) 1

() 2 (d) 3
26. Let X and Y be the set of real numbers, a function C

X > VYdefinedbyC(x)=aVxeX,aeYanda
is a constant number. Then C is called a\an

———————————— function.
(@) constant (b) implicit
(c) identity (d) inverse

27. Which of the following is a rational function?
5[ 1+ x+ x2
@) 5t % , X#E—2

253+ 7x2 +8x+1
(0) 312 x>0

(c) % \,2X2+3X+7

2x3+3x2+7
(d) x5

28. Which one is a constant function?
(a) f(x) = x2 (b) f(x) = x
© f(x)=x+1 (d) f(x)=14

29. A function | : X — X for any set X, of the form 1(x)
= x V x € X is called a\an

------------ function.
@ constant (b) implicit
(c) identity (d) inverse
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36.

30. 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 of x.
(a) constant (b) explicit
(c) implicit (d) inverse
31. Which one is an identity function?

(a) f(x) = % (b) f(x) = 9(x)
©) f(x)=x @  fx=1
32. Which one is not an exponential function?
(a) 3% (b) nX

() eX/2 (d) xN

33. Which one is an exponential function?
(a) 2% (b) x2
(c) log, x (d) x€

34.If f(x) = ax + b, where a # 0, a and b are real

numbers, then f(x) is a:
(a) constant function

(b) absolute linear function
(© linear function
(d) quadratic function

35.y= Iogax, wherea>0anda=1liscalleda -----------

-- function of x.

(a) implicit (b) explicit
(c) exponential (d) logarithmic
y= Ioglox is known as the --------- of

(&) common logarithmic

(b) natural logarithmic

(c) exponential (d) None of these
37. Iff(x) = |¢|, f(x) isa

(a) constant function

(b) absolute function

(c) linear function

(d) quadratic function

38.1fx=¢’, Theny = log x =In'x, is known as the ------

—————— of X
@) common logarithmic
(b) natural logarithmic
(c) exponential
(d) None of these
39. sinhix =

@ %(ex—e‘x) (b) %(ex+e‘x)
(c) e —e™* d) e*+e™”*
40. cosh x =

@ %(ex—ex) (b) %(e“rex)

© %(ex —e”) ©) %(ex +e7)

41. tanh x =
e +e” 1,
@ —— (b Z(e+e™)
e —e
e —e"
© 7= O —=
e +e e +e
42. sechx =
2 e +e’
@ ——= (b)
e —e 2
2 e¥+e™
© = (d) x N
e +e e —e
43. csch x =
1, ., 2
a) —(e" —¢ b
@ > ) ®), —==
e +e”
©) w—— @ =
e =€ e —e
44, coth x =
e'—e" e +e™”
(a) PE— (b) X x
e +e e —e
2
©) ——— (d) X o
e +e e —e
45. coshZ x —sinh2 x =
(@1 (b) -1
(c) 2 (d) -2
46. cosh? x+ sinh2 x =
@ coshx?2 (b) cosh2x
(c) sinh2x (d) tanh2x
47, sinh-x =
@ Mm(x+\x2 -1)x>1
(b) én(x+\/x2+1) for all x
© l|n(ﬂ), Ix|<1
2 x-1
_ 2
(d) fn(1+ - Xj 0<x<1
48. coshix =
@ Mm@A+\x2 -1) x>1
() fn(x+yx2—1) x>1
? _y?2
(¢) In Lrvi-x® 0<x<1
X
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(@ —M(§+1J|x|l

49. tanhx =
@) 25”(1 ) x| <1

O<x<1

# 0

50. sechix =

1 x+1
@) zzn(x_l) x| <1
1+\1+x2
(b) fn( —= ) X # 0

1+\1- x2
C) ¢n <x<
om0 e,

X

(d) fnt—j Ix|< 1

51. cschix =

o mtZ01 )

X

1+\1-x2
(b) En( —= )0<x51

1+x/1+x2}

X #0

(© X # 0

X
(d) %fn C%D X <1
52. cothx =
(@) ¢n C—t@ x| <2
(b) %fn Gt—)}j x| < 1
©) —fn( +l) x| # 0

(d) Eﬂn (itll)x> 1

53. Inverse hyperbolic functions are expressed in terms of

natural:
(&) numbers (b) exponentials
(c) logarithms (d) sines

54. Which one is an explicit function?
(@) x2+2xy+y3 +7=0
() xy+x3y+xy2+1=0
©) y=x3+x2+x+10

(d) xy?+y3+x2y=4

55.y= \/x —1is a\an ------------ function of x.
(a) constant (b) implicit
(c) explicit (d) inverse

56. Which one is an implicit function?

@ y=/x (b) fxy)=c
(€) x=f(u),y=9(u)
(d) y=f(u), u=g(x)

57.  Which one is.an implicit function?
(8) xy +xy2 +x2+y =2
(b) y=x2+1
©x3+x2+x+d=y
(d) y=1()

58.  Which one is an explicit function?
(@) y=4(X)
(b) fx,y)=0
() x=f®,y=9®

(d) none of these

59. Every relation, which can be represented by a

linear equation in two variables, represents a:

(a) graph

(b) function

(c) cartesian product
(d) relation

60. A function from set X to set Y is denoted by:

@ f: X—>X (b)
) f:X>Y (d)

fiY->y
fiY—>X

61. If yis an image of x under the function f, we denote it

by:
(@) x=£(y) (b) X=y
(©) y=71( (d) fx,y)=c

62. The value of the parameter a, for which the function

f(X) =1+ ax, a=0is the inverse of itself is:

(@ 1 (b) -1

(c) 2 (d) -2
63. The curves y = [x3+ 2?2+
y = x3+ 2x%+ 1 have the same graph for:

(@ x>0 (b) x>0

(c) x=0 (d) all x

1
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64. Parametric  equations x = a cos t,
y=asint represent the equation of:

(@) line (b) circle
(c) parabola (d) ellipse
65. Parametric equationss x = a cos 6,

y = b sin O represent the equation of:

(a) Parabola (b) hyperbola
(c) ellipse (d) circle
66. Parametric equations x = a sec 6,

y = b tan 0 represent the equation of:
(a) Line (b) parabola
(c) Ellipse (d) hyperbola
X
67. If f(x) = 1 X#1 then f1 (x) equals

X x—1
C) By (b)  ——

() T (d)

68. Inverse of f(x) =\x+1 is:
@ frp)=x-1
() /(%)==

X+1
© f1=1-x°
@ Fre0=x>+1
69. Let f(x) = 4 — Xx, gx) =

2x + 1, ‘then

fog (x) is:
(@ 5+2x (b) 3-2x
(c) 2+3x (d) 2-3x

70. The perimeter P of square as a function of itsarea A is:
(a) \/A (b) . 2+/A

1

2\A

71. The area A'of a circle as afunction of its circumference
Cis:

(c) 4+/A (d)

c2 c2
(@) (b) an

c2 C
(c) (d) an

72. The volume V of a cube as a function of the area A of
its base is:

(a) \/:2
© a2

(b) A3

() /A3

73.

74.

75.

76.

80.

81.

82.

83.

If f(—x) = f(x) for all x in the domain of f, then fis

(a) constant function
(b) identity function

(c) even function

(d) odd function

If f(— x) = — f(x) for all x in the domain of f, then f is:

€)] linear function
(b) identity function
(©) odd function

(d) even function

If f (%) is odd function. If and.only:if:

(a) fl=x)==1(x) (b) f(=x) = f(x)
(c) flx) =3f(=x) (d) f(x)=-3f(=x)

f(x) is even function. If and.only if:
(a) fl=x)==f(x)

(b) fl=x) =f(x)
(c) f(x).= 3f(— x)

(d) fx)==3f(- x)

77. 1 f is any function, then ﬂé)%f(il is always:
(a) even (b) odd
(c) one-one (d) zero

78. f(x) = sin X + cos X is -=---------- function.
(a) even (b) odd

(c) composite
(d) neither even nor odd function

79. Let f(x) = cos x, then f(x) is an: 12801079
(@) even function (b) odd function
(c) power function (d) none of these
Let f(x) = x3 + sin x, then f(x) is: 12801080
(@) even function (b) odd function
(c) power function (d) none of these
Let f(x)= x3 + cos X, then f(x) is: 12801081
(a) an odd function (b) an even function
(c) neither even nor odd

(d) aconstant function

If f(x) = x2 + 1, then the value of fof is equal to:

(@) x*+2x2+1 (b) x¥*-2x2+2

(€) ¥*+2x2+2 (d) x¥*+2x2-2
If a relation is given by:
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R={(10,6),(10,4),(10,2)} then Dom of R is
(@) {2,4,6,10} (b) {2,4,6}
(c) {} (d) {10}

84. x*+y’=4is:

(a) Function (b) Not a Function

(c) Ellipse (d) Line

85. f(X)=xsecx, then f(0)=
(a) -1 (b) O

(c) 1 (d) oo
86. The linear function f(x) = ax+b is an identity

function if:

(a) a=0,b=1 (b) a=1,b=0

(c) a=1,b=1 (d) a=0,b=1

87. Letf(x)=4-x,then £2 (X) =
(@) X (b)

(© 4+ X (d) X —4
88. Let f(x)=+/x+4,g(x)=4—x,then fog(x)=

@  x (b) 16= X
(© \/8—x (d) Ax+4 +1
89. Let f(x)=-2,g(x)=2x+1, then fog(x) =
(@) 2x+1 (b) - 2%
(©) 4x +3 (d) -2
90. Letf(x)=4-x, g(x) =—2;then
fog (x) =
(@) 2 (b) 6
(c) 8 (d) 5
91. The function. y = exIn2 - 22X js a\an
------------- function of x.
(a) constant (b) explicit
(c) exponential (d) logarithmic

92. If y = f(x), then the variable x is called ------------
variable of a function f.

(a) dependent (b) independent

(c) image of y (d) None of these

Lim
93. [f(x) — g()] = --rmrremmemv :

Lim
fx) =5 8(X)

Lim
(a)

X—a

Lim Lim
(b) . fx)x ., elx)

Lim Lim
X—a fx) + X—a 8(x)

(c)

Lim
8(x)

Lim N
(d) X—>a fx) + X—>a

Lim n
94. X—>a [f(x)] = -=---emee- .

Lim Lim
vsa 0 (b) nx [, fx)]

(a)

Lim
(c) [ f(x)]N

>3 (d) None of these

95.1U4f k is any real number, then

Lim h
B () B :
Lim Lim
(a) kx—)a f(x) (b) kx >3 f(x)
Lim
(c) >3 f(x) (d) None of these
3 3
. X -a
Lim =
96. ¥ X-a
(a) undefined (b) 3a2
(c) & (d) 0
Lim 1
97. -0 xtan g
(a) equals 0O (b) equals 1
(c) equals « (d) does not exist.

98. If Lim Mexists then:
" x>0 8(x) ’ '

(a) both XLE]O f(x) and XLE]O g(x) exist

(b) )!—'_")no f(x) exist but }'{-E)no g(x) need not exist
(c) }!—'_";0 f(x) need not exist but }'{-f;‘o g(x) exist
(d) neither ;!_T;O f(x) nor ;!_T;O g(x) may exist.

99. Lim f(x) =7 if and only if: 12801099
X—a

(a) hTo fla+h)=/¢
(b) h@a fla+h)=/
(c) >I<_£T>1a fla+h)=0
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(d) hLinO fla+h)=0

lim ¥2-1

x—1 x-1

100.
(a) x+1

(c) indeterminate(d) O

101. LM (2x2-5x+3)=

(a) 1
(c) 3
Lim x2+1_
102. x=>3 x+3 ~
(a)
© 5
103. Lim xn_an_
"x—>a x-a
(@) nan
(c) O
exist
Lim x2-16
104. % x-a
(a) 8
(c) 10
Lim M*=2
105. B4 x-a =
(@) 5
1
(© 3
106 Lim x5 16 _
Y x—164/x-4"
(a) 2
(c) 8
. K3 +2x+4
107. Lim — 5 =
x—2 x2+5
4
(a) 3

(b) 2
(b) 2
(d 4

1

b) 5

]

(d) 3
(b) nah—1

(d) does not

=
vl

(b) 5

(d) 7

wWIN

(b)

] 3
() 3 @ 3
108. Lim —“X+1_1=
x—>0 X
1
(@ 3 (b) 1
1 1
© 3 @
. (1+x)3 -1
L -
109. xﬂ)no X K
(a) 1 (b) 5
1
© 3 @ 5
. x2-5x+6
Lim X-—2X*5
1108 X3 x-3
(a) 1 (b) 3
1
(c) 2 (d) None of these.
241
Lim X _
1
@ 5 (b) 1
(c) 2 (d) 0
x*-9
112. f(x) = ; X # 3 is discontinuous because:
(a) Lir?f(x):f(3)
(b) f(3)does not exist
(c) Lirglf(x) does not exist
(d) None of these
113. Let the function f(x) be defined

1
f(x) =75, x#0and f(0) = 0. Then: 12801113

(a) }!{)no f(x) exists and is equal to f(0)

Lim

(b) %0 f(x) exists but is not equal to f(0)

(c) f(x)is continuous at x=0
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(

(

(
(

115
(x)

116.

117.

(d) None of these.

. Let f(x) =sin x. Then
a) f(x)is continuous for all values of x

b) f(x) is continuous for all values
_T
except x =5

¢) f(x)is discontinuous at x=0

d) None of these.

. The value of f(0) so that
= (x+1)1/x is continuous at x =0 is:
1
(a) 0 b)
(c) e @ e
x = 3cost, y = 3 sint represent:
(a) Line (b) Circle
(c) Parabola (d) Hyperbola
lim 1_Cipeequals:
001 —cosq0
(@) 0 0 2
q
2 2
@ 2 @ X
q p
- Ty =
118. i FO0)=2x 48y (0=

8+ X X—8
- b -
(a) > (b) >
8—x 2
- d -
© = @ =
1109. If f (x) = x* —x then f (=2) is equal to:
(@) 2 (b) 6
(c) O (d) -6
1
|im(1+5jx
120. o 2 equals:
(a) e (b) et
(c) e (d) Ve
Iimmzfna;a>o,
121. If x>0, X then:
(a) a~* (b) a*
(c) e™ (d) e
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1. d 2. a 3. a 4. C 5. c

6. b 7. b 8. d 9. C 10 a
11. C 12. a 13 C 14. b 15 C
16. d 17 b 18. b 19 C 20 a
21. d 22. C 23. b 24. C 25. b
26. a 27. d 28. d 29 C 30 C
31. C 32 d 33. a 34. C 35 d
36. a 37. b 38. b 39. a 40 b
41. d 42. C 43 d 44. b 45. a
46. b 47. b 48. b 49, a 50 C
51. a 52. d 53. C 54. C 55. C
56. b 57. a 58. a 59. b 60. C
61. C 62. b 63. b 64. b 65. C
66. d 67. a 68. a 69. b 70. C
71. b 72. d 73. C 74. & 75. a
76. b 77. C 78. d 79. a 80 b
81. C 82. a 83. d 84 b 85 b
86. b 87. a 88. C 89. d 90 b
91. C 92. b 93. a 94. C 95 a
96. b 97. a 98. a 99 a 100 b
101. a 102. d 103. b 104. a 105. b
106. C 107. a 108. Cc 1009. C 110. a
111. d 112. b 113. d 114. a 115. C
116. b 117. C 118. C 119. b 220 d
121. b
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