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FIRST DERIVATIVE TEST

If /7 (x) changes sign from positive to negative as x increases through
c, then c 1s a point of local maxima, and f(c) 1s local maximum value.

If /7 (x) changes sign from negative to positive as x increases through
¢, then ¢ 1s a point of local minima, and f(c¢) is local minimum value.

If /7 (x) does not change sign as x increases through ¢, then ¢ is
neither a point of local minima nor a point of local maxima. Such a
point is called a point of inflection.
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SECOND DERIVATIVE TEST

x = ¢ is a point of local maxima if f“(c) =0 and f"(¢) < 0. In this case
/(c) 1s then the local maximum value.

@=H=

x = ¢ is a point of local minima if /” (¢) =0 and f“(¢) = 0. In this case
Jf(c) 1s the local minimum value. "

The test fails if f“(¢) =0 and /™ (¢) = 0. In this case, we go back to
first derivative test.
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ABSOLUTE AND LOCAL
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LAGRANGE’S MEAN VALUE THEOREM

Statement If a function f(x)is
1. continuous in the closed interval [a, b].
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2. differentiable in an open interval (a,b). Then,
there will be atleast one point ¢, where a<c< b

such that
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ROLLE’s THEOREM

Statement If a function f(x)is
1. continuous in the closed interval [a, b].
2. differentiable in an open interval (a,b) i.e.,
differentiable at each point in the open interval
(a, b).
3. fla)=f(b)
y
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Then, there will be atleast one point ¢ 1n the interval

(a, b) such that f’ (c)\j.
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PRACTISE QUESTIONS
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COT Vs 0 )4
Q) If the tangent to the curve, y= ¥ + ax— b at the point

(1,-5) 1s perpendicular to the line, —x+ y+ 4 =0, then -
which one of the following points lies on the curve ?
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Q) If the tangent to the curve, y=x" + ax — b at the point

(1,-5) 1s perpendicular to the line, —x+ y+ 4 =0, then
which one of the following points lies on the curve ?

(a) (-2, 2) b) (2,-2)
(C) (_29 ]-) (d) (29 _]-)

Ans: (b)
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Q) What 1s the slope of the normal at the point (at?, 2at) of the
parabola y?=4ax ?
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Q) What is the slope of the normal at the point (at?, 2at) of the
parabola y?=4ax ?

1
@ 7 ) t

(c) —t @ --

Ans: (c)
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Q) Iff(x)=3x%+6x—9,then
(@) f(x)isincreasingin (—1,3) «
(b) f(x)1sdecreasingin (3,0) «
(¢) f(x)isincreasingin(—o,—1) /

M) f(x)is decreasing in (—oo, —1) /
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Q) Iff(x)=3x%+6x—9,then
(@) f(x)isincreasingin (-1, 3)
(b) f(x)1sdecreasingin (3, «0)
(¢) f(x)isincreasingin(—o,—1)
(d) f(x)1sdecreasingin (—oo,—1)

Ans: (d)
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Q) What 1s the maximum slope of the curve

— _ 3 2 g
y=—X>+3x°+2x-277 _ _ af 1=/ md
@ 1 7 ) 2 146 =0 / /
(o 5 (d) -23 1=( / MAX | pum) 5/7:9
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Q) What 1s the maximum slope of the curve
y=—x>+3x%+2x-277
(@) 1 (b) 2
(c) 5 (d) -23

Ans: (c)
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Q) Let a and b be two distinct roots of a polynomial equation
f(x)=0. Then there exists at least one root lying between a

and b of the polynomial equation.
@ f()=0 B [)=0 { (1) = j
© f"x)=0 (d) None of these

fi-s
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Q) Let a and b be two distinct roots of a polynomial equation
f(x)=0. Then there exists at least one root lying between a
and b of the polynomial equation.
(@ f&)=0 b f@=0
© f"x)=0 (d) None of these

Ans: (b)
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Q) Match List I with List II and select the correct answer using 1

the code given below the lists:
ListI
1

(a) f(x)=cosx i
(b) f(x)=Inx q 2.

©) f(x)=x2-5x+4 3.

(d) fx)=¢e* 4.

Codes:
A) B) ©
@ 1 4 5
(b) 1 3 5
5 4 2
Ad) 5 3 2

ListII

The graph cuts y-axis in

infinite number of points
The graph cuts x -axis in
two point

The graph cuts y-axis in

only one point

The graph cuts x-axis in

only one point

The graph cuts x-axis in

infinite number of points

(D)
3

4
3
4

©

(b)

i - oS X DX
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Match List I with List IT and select the correct answer using

the code given below the lists:

List I
(@) f(x)=cosx 1.
(b) f(x)=Inx 2.

(¢) f(x)=x2-5x+4 3.

(d) fx)=e* 4.
5.

Codes:

A) B) ©

@ 1 4 5

b) 1 3 5

() 5 4 2

(d) 5 3 2

Ans: (c)

ListII

The graph cuts y-axis in

infinite number of points
The graph cuts x -axis in
two point

The graph cuts y-axis in

only one point

The graph cuts x-axis in

only one point

The graph cuts x-axis in

infinite number of points

.p.w.p.we
o

@i=]



NDA 2 2024 LIVE CLASS - MATHS - PART 2

Q) What is the area of the largest rectangular field which can
be enclosed with 200 m of fencing ?

e

@) 1600m? (b) 2100m?2 90
©) 2400 m> (@ 2500m? , e
A0) - an 00) f ‘|'
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Q) What is the area of the largest rectangular field which can
be enclosed with 200 m of fencing ?

@) 1600m? (b) 2100m?2
(€) 2400m? (d) 2500 m?

Ans: (d)

XAMS
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In x .

Q) The maximum v‘@;e of —is

X

@) Ce ©)

Fiesk dexy. Tushb
7l = o

@ 7[/1) - x(%) — lﬂl(ll

2

1

@7[’(1);0 > |—nx =0

[nla/

2 @1
€ gocend  derivaftre

7///(‘)t) - XZ( —7/) - (/"[ml) (au)




NDA 2 2024 LIVE CLASS - MATHS - PART 2

In x .

Q) The maximum value of is

@)e (b)g

Ans: (b)
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Q) The velocity of telegraphic communication 1s given by
v=x2log (1/x), where x is the displacement. For maximum

velocity, x equals to? - av
(a) 61/2 ) 6—1/2 7 -
) (2e)7! (d) 2e7172 d

.j_lv-: U ﬂof(%) +7(2.7(.(~_i/_?/)
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Q) The velocity of telegraphic communication 18 given by
v=x2log (1/x), where x is the displacement. For maximum
velocity, x equals to?

@ e (b) !
© () (@) 2e717

Ans: (b)

@i=]
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Q) What is the minimum value of &h 42
a’x +b%y where xy = ¢% ? Ir? ( 13)
b | 2ab
(@) abc \}Wa C k= et -0
(c) 3abc (d) dabc
2 )
"= b
0 2
- 0+ b
d J 0t
- Al AN ke
4-(1'&‘?‘»(—0’;— %:6_0;1;—--6/0-

dx

ar ety bzcz(i) >
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Q) What is the minimum value of
a’x +b%y where xy = ¢* ?
(a) abc (b) 2abc
(c) 3abc (d) 4abc

Ans: (b)
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Q) Which one of the following is correct in respect of the
function

: 1
f(x)=xsin x + cos x+£cos2 x?

(a) It is increasing in the interval (O, g)

(b) It remains constant in the interval (0, 25)
(c) It is decreasing in the interval (0, 23]

(d) It is decreasing in the interval G‘. g.J

@i=]
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Q) Which one of the following is correct in respect of the
function

: 1
f(x)=xsin x + cos x+5cos2 x?

(a) It is increasing in the interval (O, g)
(b) It remains constant in the interval (O, 25)

(c) It is decreasing in the interval (0, 23]

(d) It is decreasing in the interval (g QEJ

Ans: (a)

@i=]
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Q) A flower-bed in the form of a sector has been fenced by a
wire of 40 m length. If the flower-bed has the greatest
possible area, then what is the radius of the sector?

(@) 25 m (b) 20 m
(c) 10 m (d) 5m
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Q) A flower-bed in the form of a sector has been fenced by a
wire of 40 m length. If the flower-bed has the greatest
possible area, then what is the radius of the sector?

(@) 25 m (b) 20 m
(c) 10 m (d) 5m

Ans: (c)
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1

Q) What is the minimum value of [x(x —1)+ 1]5, where

g x<17
1

@) (g)g (b) 1 © 5 (d) (2]1/3

EXAMS
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1

Q) What is the minimum value of [x(x —1)+ l]g, where

EXAMS

gE.x<17
L 1/3
@) (2)3 (b) 1 © 5 (d) (gj

Ans: (a)
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Q) DIRECTIONS : Forthe next two (02) ifems that follow

Consider the curve y = 2.

What 1s the slope of the tangent to the curve at (0, 1) ?
@ 0 (b) 1
€ 2 (d) 4
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Q) DIRECTIONS : Forthe next two (02) ifems that follow

Consider the curve y = 2.

What 1s the slope of the tangent to the curve at (0, 1) ?
@ 0 (b) 1
€ 2 (d) 4

Ans: (c)
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Q) Where does the tangent to the curve at (0, 1) meet the
x-axis ?

@) (1,0) (b) (2,0
) (12,0) d) (1/2,0)



NDA 2 2024 LIVE CLASS - MATHS - PART 2

Q) Where does the tangent to the curve at (0, 1) meet the
x-axis ?

(@) (1,0) (b) 2,0)
© (-122,0) d) (1/2,0)

Ans: (c)
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Q) DIRECTIONS t Forthe next two (02) items that follow

2

x“—x+1
Consider the function f(x)=—

x“+x+1

What is the maximum value of the function ?
(@) 172 (b)y 173
(c) 2 (d) 3

@i=]
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Q) DIRECTIONS t Forthe next two (02) items that follow
x2 —x+1
Consider the function f(x)=—
x“+x+1
What 1s the maximum value of the function ?
(@) 172 (b)y 173
(c) 2 (d) 3

Ans: (d)

@i=]
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Q) What is the minimum value of the function ?
@ 172 (b) 1/3
(c) 2 (d) 3
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Q) What is the minimum value of the function ?
@ 172 (b) 1/3
(c) 2 (d) 3

Ans: (b)
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Q) How many tangents are parallel to x-axis for the curve
y=x%>—4x+3?

(@) 1
b) 2
© 3

(d) Notangentisparallel to x-axis
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Q) How many tangents are parallel to x-axis for the curve
y=x%>—4x+3?

(@) 1
b) 2
© 3

(d) Notangentisparallel to x-axis

Ans: (a)
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Q)What is the minimum value of

2 2
b
az + = where a>0 and
cos“x sin“x
b>0?
(a) (@ + b)° (b) (@ — by

(c) a® + b? (d)|a® + b3

EXAMS
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Q)What is the minimum value of

a’ b*
e— e —s where a>0 and
cos‘x sin‘x
b>0?
(a) (@ + b)° (b) (@ — by
(c) a® + b? (d)|a® + b3

Ans: (a)
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Q) Under what conditions is the tangent to a given curve at a
point perpendicular to x-axis ?

dy dy
ad —:0 —=l
(@) " (b) ”
dx dzy_

(C) @=0 (d) dx—z-—-l
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Q) Under what conditions is the tangent to a given curve at a
point perpendicular to x-axis ?

dy dy

ad —:0 —=1
@ )
2

© =0 @ Y-
dy dx?

Ans: (c)
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EXAMS

Q) The tangent to the curve y = x* —bx + b, parallel to the
line 2y =4x + 1, also passes through the point

L 7 o |
(a) (Z’é) ) \5,2)
© (— 7) @ (L _7)
b \8’

00 | =
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EXAMS

Q) The tangent to the curve y = x* —bx + 5, parallel to the
line 2y =4x + 1, also passes through the point

1l % g 1
(a) (Z, E) (b) \E, Z)
© (— 7) iy (L, - 7)
) \8’

00 | =

Ans: (d)
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Q) If the tangent to the curve y = 2x xeR (x#++/3)at

x" -3
a point (,B)# (0,0) on it is parallel to the line
2x+6y—11=0, then
(a) |60+ 2P| =19
(b) 160+ 2B|=9
© 200+ 6B 1=19
(d) |200+ 63 =11

@i=]
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@i=]

EXAMS

Q) If the tangent to the curve y = zx xeR (x#++/3)at

x° -3
a point (o,B)# (0,0) on it is parallel to the line
2x+6y—11=0, then
(a) |60+ 2P| =19
(b) |60+ 2B|=9
© 200+ 63|=19
(d) 200+ 6B =11

Ans: (a)
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Q)If 6 denotes the acute angle between the curves,
y=10 - x*and y=2 + x? at a point of their intersection,
then | tan 6| 1s equal to

7 8 4 8
— b) — — d) —
(@) T (b) = (©) 5 (d) T
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Q)If 6 denotes the acute angle between the curves,
y=10 - x*and y=2 + x? at a point of their intersection,
then | tan 6| 1s equal to

7 8 4 8
— b) — — d) —
(@) T (b) = (©) 5 (d) T

Ans: (b)
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Q) Function f(x)= A s.m:x: t b cosx 1S
2sinx + 3cosx

increasing, if
(a) A>1 (b) A <1
(c) A< 4 (d) A >4

monotonic
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Q) Function f(x)= A S,mx t b cosx 1S
2sinx + 3cosx

increasing, if
(a) A>1 (b) A <1
(c) A< 4 (d) A >4

Ans: (d)

monotonic

EXAMS
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Q)What is the minimum value of the
function f(x) = log;o(x*+ 2x + 11) ?

(@) 0
(b) 1
c) 2
d 10
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Q)What is the minimum value of the
function f(x) = logo(x* +2x +11)?

(a O
(b) 1
c) 2
d 10

Ans: (b)
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Q) The angle of intersection of the curves y=x
x=y*at (1, 1)is

(a) tan™ [g) () tan™ (1)

(c) 90° (d) tan™? (g]

2

and



NDA 2 2024 LIVE CLASS - MATHS - PART 2
Q) The angle of intersection of the curves y=x

x=y*at (1, 1)is

(a) tan™ [g) () tan™ (1)

(c) 90° (d) tan™? (g]

Ans: (d)

2

and
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Q) The length of subtangent to the curve x”y” = a* at the

point (— a, @) 18
(@) 3a (b) 2a (c) a (d) 4a
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Q) The length of subtangent to the curve x”y” = a* at the

point (— a, @) 18
(@) 3a (b) 2a (c) a (d) 4a

Ans: (c)
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QIf f(x)=kx"—9x°+9x+3
increasing in every interval, which one of the

following is correct?

(a) k<3
() k>3

(b) %
d) &

<
>

1S

3
3

monotonically
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QIf f(x)=kx"—9x°+9x+3
increasing in every interval, which one of the

following is correct?

(a) k<3
() k>3

Ans: (c)

(b) %
d) &

<
>

1S

3
3

monotonically
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Q) Match List I (Function) with List II (Property) and
select the correct answer using the codes given below

the lists.
List I List 11
(Function) (Property)
A f(x) = tan x Increasing for every
x x>1

C Flx) = sin x
X
D.  flx)= log (1 + x)
X

Decreasing for
every x > (0
Neither increasing
nor decreasing for
x>0

Decreasing for x in
(0, m/2)

Increasing for x in
(0,m/2)

Codes

(a)
(b)
(c)
(d)

] B OV

6o O

N v

s =W O

Or o N O

@i=]
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Q) Match List I (Function) with List II (Property) and
select the correct answer using the codes given below

the lists.
List I List 11
(Function) (Property)
A f(x) = tan x Increasing for every

x>1

Decreasing for
every x > (0
Neither increasing
nor decreasing for
x>0

Decreasing for x in
(0, m/2)

Increasing for x in
(0,m/2)

Codes

(a)
(b)
(c)
(d)

] B OV

b Ot

N v

!

— s

Or o N O

@i=]
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Q)Let x,y be real numbers such  that
—4<x<4, -5 y< b, Let 0e R and let

A=xcos0 — ysinB, B=xcos6 + ysinb. What i1s the
maximum value of A% — B??

(a) 32 (b) 40
(¢) 50 (d) 80
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Q)Let x,y be real numbers such  that
—4<x<4, -5 y< b, Let 0e R and let

A=xcos0 — ysinB, B=xcos6 + ysinb. What i1s the
maximum value of A% — B??

(a) 32 (b) 40
(¢) 50 (d) 80

Ans: (b)
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Q) Let the slope of the curve y = cos ™' (sin x)be tan . Then
the value of 0 in the interval (0, ) is

CK: () 3T O (d)

4 4

N
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Q) Let the slope of the curve y = cos ™' (sin x)be tan . Then
the value of 0 in the interval (0, ) is

T 3T T T
(@) s (b) — (c) — (d) >

4 4

Ans: (b)
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Q) Ify= |sm x|‘ x| , then what is the value of

s (6 tn2~37)

§

(a)

T

26 (6 (n2++/3m)

(b)
6

© 2 6 (6 2 ++/37)
6

@ s (6 fn2—\/§ﬁ)

§

&,
dxa 6
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Q) Ify= |smx|‘ x| , then what is the value of
@ X (6 tn2—+/3m)
6
© 26 (6 fn2+J§n)
6
© 2 6(6(’n2+\/_ﬂ)
6
@ 26 (6 €n2—\/§ﬂ)

6
Ans: (a)

&,
dxa 6
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