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CHAPTER

9.2

DIFFERENTIAL CALCULUS

If f(x) =x® —6x* + 11x — 6 is on [1, 3], then the point
¢ <> 11, 3[ such that f’'(c) =0 is given by

(A) c= 2+— B)c= 2+—
) e
(C) c=2 J_rzl (D) None of these

P Let f(x) =sin2x,0 <x <= and f'(¢) =0 for ¢ <> 10, Z[.
Then, c is equal to

N BT
()4 ()3

©) % (D) None

x

Bl Let £(x) = x(x + 3)e 2, -3 < x <0. Let ¢ <> ] - 3,0 [ such
that f'(¢) =0. Then, the value of ¢ is

A) 3 (B) -3
1
(C) -2 (D) -

ﬂ If Rolle’s theorem holds for f(x) = x> - 6x® + kx + 5 on

[1, 3] with ¢=2 +T; , the value of & is
(A) -3 (B) 3
)7 D) 11

ﬂ A point on the parabola y=(x-3)°, where the
tangent is parallel to the chord joining A (3, 0) and B (4,

1) is
1
B
o (2.

1 1
o (1)

A (7, 1)

1
(1.1

ﬂ A point on the curve y =+vx -2 on [2, 3], where the
tangent is parallel to the chord joining the end points of

the curve is
1 7 1

(2 w (1
1

of1.} ol

Let f(x) = 2(x - 1)(x —2) be defined in [0, 1] Then, the
value of ¢ of the mean value theorem is

(A) 0.16 (B) 0.20

(C) 0.24 (D) None

| =

a Let f(x) =/ x> — 4 be defined in [2, 4]. Then, the value

of ¢ of the mean value theorem is
A) /6 (B) V6
(ORE] (D) 243

ﬂ Let f(x)=e" in [0, 1]. Then, the value of ¢ of the

mean-value theorem is
(A) 0.5
(C)log (e-1)

B) (e-1)
(D) None

At what point on the curve y =(cos x —1) in 10, 2x[ ,

is the tangent parallel to x —axis ?

(A) [;‘ - 1] (B) (1, -2)

©) [3 _23j (D) None of these



log sin (x + A) when expanded in Taylor’s series, is
equal to

(A)logsinx+hcotx—%hzcosec2x+...
. 1,5 2
(B)logs1nx+hcotx+§h sec” x +...

(C) log sin x — Acot x +%h2 cosec® x + ...

(D) None of these

sin x when expanded in powers of (x —nj is

(5] (3] (5]

B 1+ — 31 41
TE2 TE2
et 2
Bl
(5] (-5
2 T R
(C)(x—nj + 2 + 2
2 31 51

(D) None of these

tan[z + x} when expanded in Taylor’s series, gives

(A)1+x+x2+%x3+...

(B)1+2x +2x> +%x3+...

2 4

X X
T+
21 4!

©) 1+

(D) None of these

3

If u =™, then is equal to

u
0x0yoz
(A) e [1+ xyz + 3x°y*2”]
(B) e [1+ xyz + x’y%2?]
(C) e [1+ 3xyz + x°y*2”]
(D) ™ [1 + 3xyz + x°y*2°]

If z = f(x + ay) + §(x —ay), then

%z 0%z %z 0%z
@ = e ® "

2 2 2 2
22102 D 2202

oy ox ox oy

If u=tan™ [

(A) 2 cos 2u

() itan u

If u=tan

R -

_E*Y | then xa—u + y% equals
\/; + \/; i ox oy

1
(B) —sin 2u
4

(D) 2 tan 2u

, then the value of

xX— +y— 1is
ox Y ly

1
A) —sin 2
()Zsmu

(C) sinu

Ifu:(t{yj+
x

x% —xy +y®

(B) sin 2u

(D) 0

x\u(y], then the value of
x

, O%u o*u . 0'u .
x 5 T 2xy +y 5,18
dx dx dy oy
(A)O B)u
(C) 2u D) —u

Ifz=e"sin y, x=log, ¢tand y=¢, then % is given

by the expression

(A) %(sin y —2¢%cos y)

©) %(cos vy +2t%sin y)

m If z =2(u, v),

0z 0z
A Z_x-p&
(A) (x+y) e (x—y) o

0z 0z
© (x+y)a—(y—x)5

If f(x, y) =0,

Yy oz ox oy dx
(C)%'@'dz_af.aq)

dx  ox oy

(A)%f'@_af_aq)_dz

dy 0z

(B) %(sin y +2t% cos y)

(D) %(cos y —2#%sin y)

u=x*-2xy —y% v=a, then

(B) (x—y)%:(my)%z

oz 0z
D)(y-x) == =
(D) (y —x) o (x+) o

«y,z) =0, then

e e
oy 0z oOx Ox dx

(D) None of these

PPI If z=x>+y> and 2%+ y®+ 3axy=>5a% then at

dz .
x=a,y=a, — is equal to
dx

(A) 2a
(C) 2a?

B0
(D) o®
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. 2
@ If x=rcos6,y=rsin® where r and 6 are the 30, Ifu:xnlyf( J then x%+yaa gf is equal to
y Ox
functions of x, then dx is equal to
dt (A) nu (B) n(n -Du
0 15}
(A) rcos Gg—rsin 9@ (B) cos Gﬂ—rsin 9@ ©) (n-n D) (n-D
dt dt dt dt Ox oy
dr . db dr . de
(€) reos 0 +sin 0 (D) reos 8- —sin 67 Match the List-I with List—IL.
List-1
2 2 2 o’r °r x? o*u o*u
MIfr =x" +y°, then — + — is equal to i) If u =22 then X—5+Yy
dx* oy x+y ox® Ox Oy
2 2
or or or or o1
A r +| — (B) 2r ( j +| — 2 2 2
{(Gx] (83/)} { ox oy (i) Ifu—iy then «? a—+2xy ou +yza—z
A ox* Oox oy oy
) 9 xt + oyt
© = (87"] " {”j (D) None of these Lo . oy . o
ox oy (iii) If w = x2 + y2 then x* — +2xy +y? —
ox Ox Oy oy
2 2
mlfxzrcos 0, y =r sin 0, then the value ofﬁ+a—8 Gv) If u =1 Y | then xiJr ou
. ox® oy x ox 8y
is
(A) 0 B)1 List-IT
or or 3 ou
C) — D) — 1 -—u (2) —
(9] ™ (D) o 16 o
1
3) 0 4) -—u
m If u=x"y", then ( 4
(A) du =mx™y" + nx™y"" (B) du = mdx + ndy Correct match is—
(C) udu = mxdx + nydy D) du_ m dx + nﬂ @ (I (IID) av)
oY @& 1 2 3 4
2 (B) 2 1 4 3
If y® — 3ax® + x* =0, then the value of d 32/ is equal
; dx © 2 1 3 4
0
2,2 2,2 (D) 1 2 4 3
(A)_a;c (B)2a5x
y Yy
9 9 gx? m If an error of 1% is made in measuring the major
(C) - a’x! (D) -22 % and minor axes of an ellipse, then the percentage error
in the area is approximately equal to
y (A) 1% (B) 2%
—gan-1 Y
Pl z = tan o then (C) 1% (D) 4%
d, d.
(A) dz = M (B) dz = % BB Consider the Assertion (A) and Reason (R) given
x x
Y Y below:
xdx ydy _ xdx — ydy
(©) dz = 21 y? (D) dz = x? + y? Assertion (A): If u = xyf(yj, then x% + g;t =2u
X X

Reason (R): Given function u is homogeneous of
degree 2 in x and y.

2
m If u =log Xty , then x%+y2—u is equal to
* Y Of these statements

(A)0 (B) 1 (A) Both A and R are true and R is the correct
©)u (D) eu explanation of A
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(B) Both A and R are true and R is not a correct If a <0, then f(x) =e®™ + e is decreasing for
explanation of A (A) x>0 (B) x <0

(C) A is true but R is false C) x>1 D) x<1

(D) A is false but R is true
f(x) =x%¢* is increasing in the interval

If u=xlog xy, where x* + y® + 3xy =1, then du is (A) ] —e0, 0 [ B)]-2,0]
equal to dx (€12 oI D)10,21[
2
(A) (1 +log xy) _x[xz * yj The least value of a for which f(x) =x® + ax +1 is
y\y +x . . .
increasing on | 1, 2, [ is
(B) (1 +log xy)—y[y2+xJ (A) 2 (B) -2
2
Nty © 1 (D) -1
x x> +y
(C) (1 -log xy) —y[yz N x] P The minimum distance from the point (4, 2) to the
, parabola y? = 8x, is
(D) (1-log xy) - y(y”j (A) V2 (B) 242
x\x*+y
(©) 2 (D) 3v2
y 0z 0z .
If z = < |, th —t+y— 1t
m ‘ xyf(x} en ox i oy 15 equat to PE] The co-ordinates of the point on the parabola
(A) z (B) 22 y=x"+T7x+2 which is closest to the straight line
(C) xz (D) yz y =3x -3, are
3 2 . . . (A) (-2, -8) (B) (2, -8)
@ f(x)=2x"-15x° + 36x +1 is increasing in the
interval ©) (-2, 0) (D) None of these
(A)12,31 (B) ] -0, 3 [ m The shortest distance of the point (0, ¢), where
(C)] -0, 2[U]3, (D) None of these 0 <c <5, from the parabola y = x* is
x .. . . (A) Jdc+1 (B) 7@
f(x) =( D is increasing in the interval 2
x% +
Jdc—1
(A)] -, -1[uU]l, ol B)]-1,1][ ©) CT (D) None of these
(C)1-1, ol (D) None of these
. 1y .
BF f£(x) = x* -2 is decreasing in the interval The maximum value of (x) 18
(A)] -0, -1[U]10,1[ B)1-1,11 L
(A e B)e-
(C)] -0, -1[ U]l 0] (D) None of these .
(©) (lj (D) None of these
BB £(x) = x° + 3x" + 6 is increasing for ¢

(A) all positive real values of x

. . s 250).
(B) all negative real values of x The minimum value of[x * j 18

X

(C) all non-zero real values of x

(D) None of these

(A) 75 (B) 50
(C) 25 (D)0

7.3 2 . . .
If f(x)=kx" 92" +9x+3 is increasing in each M The maximum value of f(x) =(1+ cos x)sin x is

interval, then (A) 3 (B) 3V3
(A) k<3 (B) k<3 © 4 . 33
(C) k>3 D) k>3 4
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m The greatest value of

sin 2x
. b
sin| x + —
[++3)
on the interval [0, 2] is

1
A) —— B) V2
()\E (B)

©) 1 (D) —~/2

f(x)=

m If y =alog x + bx® + x has its extremum values at
x=-1and x =2, then

(A)a:—%, b=2 B)a=2, b=-1

1

C)a=2, b=- 5 (D) None of these

@ The co-ordinates of the point on the curve
4x® + 5y* =20 that is farthest from the point (0, —2) are
(A) (5, 0) (B) (6, 0)

(C) (0, 2) (D) None of these

m For what value of x(O Sxﬁg} the function

y = *  has a maxima ?

(1+ tan x)
(A) tan x B) O
(C) cot x (D) cos x
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SOLUTIONS

1. (B) A polynomial function is continuous as well as
differentiable. So, the given function is continuous and
differentiable.

f(1) =0 and £(3) =0. So, f(1) =f(3).

By Rolle’s theorem Ec such that f'(¢) =0.

Now, f'(x) =3x> -12x + 11

= f'(c)=3c*-12¢+11.

Now, f'(c)=0 = 3¢ -12c¢+11=0

= c=(2i\/1§j.

2. (A) Since the sine function is continuous at each

x> R, so f(x) =sin 2x is continuous in {O, ;}

Also, f'(x)=2cos2x, which clearly exists for all
x oD, g[ So, f(x) is differentiable in x <> 10, g[.

Also, f(0)=f[;j=0. By Rolle’s theorem, there exists
co D, g[ such that f(c) =0.

2cos2c=0 = 202% = c=—.

3. (C) Since a polynomial function as well as an
exponential function is continuous and the product of
two continuous functions is continuous, so f(x) is
continuous in [-3, 0].

[x+6-x2]

}”’(35):(2x+3)-e7—geig(ac2 +3x):e7t 2

which clearly exists for all x <> 1-3,01[.

f(x) is differentiable in ] -3, O [.

Also, f(-3)=f(0) =0.

By Rolle’s theorem c <» ]-3, 0 [ such that f"(c) =0.
[c+6-c?]

Now, f'(¢)=0 = ei2j=o

c+6-c*=0ie. c*-c-6=0
= (c+2)(83-¢)=0 = c¢=-2, ¢c=3.
Hence, c=-2<«<1-3,01[.

4. (D) f'(x)=3c" -12x + k
fe)=0 = 3c®-12¢c+k=0
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T i T _ " E —_
f[zjzl’ f(z)“)’ "[2)
" n — " E —
#2)0r{2)

13. (B) Let f(x)=tan x Then,

{43 (3 52

f'(x) =sec?, f"(x) =2sec’x tan x,
f"(x) =2sec*x + 4sec’x tan? x etc.
Now,
T T Y T
ad :1’ I :2, el :4, mf :16
&) rf@)2 rf3)-e r(3)
T x* x®
Thus tan| ~+ x |=1+2x+—-4+—-16 +...
4 2 6

=1+2x+2x2+%x3+...

14. (C) Here u=e” = ou =e" - yz
ox

2
ou =ze™ + yze™ - xz =™ (z + xy2z?)
0x0y

Ou =e¥ (14 2xy2) +(z + xyz®) e - xy
0x0y0z

=eY* (1 + 3xyz + x°y%2?)
15. (B) z =f(x + ay) + (x —ay)
0.
—z:f’(x+ay)+¢'(x—ay)
ox
82

=f"(x+ay) + ¢'(x —ay)....(1)
—af(x +ay) —ad' (x —ay)
Qy
622 2 prn 2.4
— =a f"(x+ay)+a ¢(x—ay)...(2)
oy
Hence from (1) and (2), we get a— 2 0%z
oy* ox®

16. (B) u = tanl[wj

N

=f (say)

= tanu=——"+—

el

Which is a homogeneous equation of degree 1/2

By Euler’s theorem. x—f +y - o _1
ox oy )

d(tan u) 6(tan w 1
x —tanu

ox oy 2

x’ L, n
— — |+...
3!f(4j

., Ou s ou 1
xsec’u—+yseccu—=—tanu

ox oy
ou 1 . 1 .
= x—+y—=—-sinucosu =—sin2u
ox oy 2 4

2+ y? + xy — xy?

17. (A) Here tanu = S 3 =f (say)
xf—xy+y
Which is homogeneous of degree 1
Thus x—f +y— o =f
ox oy

. of 1.

As above question number 16 x— + y— —sin2u
Ox oy

18. (A) Let v = {yj and w = x‘[’(y)
X X

Then u=v+w

Now v is homogeneous of degree zero and w is

homogeneous of degree one

2 2 2

= x a—+2x v +y a—Z:O....(l)
ox® ox 0y oy
2 2

and 0w, 2 0% _0_ (2
ox Oy oy

Adding (1) and (2), we get

, 0% 0? , 0%

x*—W+w)+2x w+w) +y"—@W+w)=0
ox® Y o o Y oy* )

X gy
2 2 2
= x—az+2x au+y2—ab;:0
ox Ox Oy oy

19. B) z=e"siny = %:exsiny
X

Anda—z:e"cosy,leoget = dx 1
dy dt t
And y=¢* = ﬂ=2t
dt

dz oz dx oz dy

dt ox dt 8y dt

:exsiny-%+e"cosy~2t :e?(siny+2t2cosy)

20. (C) Given that

z=2z(u,v), u=x*-2xy —-y* v=a..()

0z 0z ou oz Gv

Z_E L ED )

Oox Ou Ox Ov 6x
0z 0z 6u oz 8v

and —=—-— ...(1i1)
dy ou Oy 81} 8y

From (1),
@:Zx—Zy, —=-2x -2y, @:0, @:O
ox dy ox oy



Substituting these values in (ii) and (iii)
0z 0z 0z .
—=—02x-2y) + —-0....4v
ox OJu ( Y) ov (iv)

oz 0z oz
and —=—"-(-2x-2y) + —-0....(v)

oy ou Y ov

From (iv) and (v), we get

0z 0z
(x+y)—=(y—x)—
¥) PRty P

21. (C) Given that f(x,y)=0, &y, z)=0

These are implicit functions

of %
b _ e d2_

dx o dy 0
oy 0z

2
dy.dz_(_axlf_ay\
i

oy
of o dz_of %

"oy oz dx ox oy

22. (B) Given that z =42 + y*

and x* + y® + 3axy =5a”...()
d o L& ﬂ....(ii)
dx Ox oy dx

from (i), = :; -2 %z

1
v, Zo L9y
ox  2\x% + y? oy 24x*+y?
and 3x? + 3y? &y + 3axd—y + 3ay1=0
dx dx

dy _ [ +ay

dx v?: +ax
Substituting these value in (ii), we get

dz x % x® +ay
- + -
dx \/x2+y2 \/x2+y2 Yy t+ax

\Qg

(dz] __a , a a® +aa _0
az = - = -
dx (a,a) \/az +a2 \/az +a2 a” +a.a

23. (B) Given that x =rcos 0, y =r sin 0....(1)
dx_é’x.errax'dG

— = — - —...(i)
dt or dt 00 dt

From (i), %x —cos 0, % — _rsino
r

Substituting these values in (ii), we get

dx dr . do
— —rsin 6-—

dt dt dt

24. O)r’=x"+y* = QZZxand@ZZQ’
ox dy
2 9 ) )
and TTogand Ty o TTLTT g0y
ox oy ox oy
a 2 a 2
and (arj +[ar) =4x* +4y® =4r?
X y
o,y _1 [far} (o)
ox® oy o |\ax ay
25. (A) x=r cos 0, y=rsin@
- tan0=2 = e:tan—l(y)
x x
o_ 1 (v)__ v
ox 1+(y/x)2 x2 x2+y2
2
andi?:%
ox®  (x* +y°)
2 ) )
Simﬂarly%:(22¢2)2 d%&%:o
2 +y »

26. (D) Given that u= x"y"

Taking logarithm of both sides, we get
log u=mlog x + nlog y

Differentiating with respect to x, we get

1du 1 1 dy du dx dy
—— =m n-—-—or,—=m-—+n

u dx x ydx  u x 7
27. (D) Given that f(x, y)=y® - 3ax® + x* =0
f.=—6ax+3x*, f,=3y", f,=—6a+6x,
fyy =6y, f;cy =0

d*y _ [l =2 ff + ()" ]

dx® ‘_L (£, J
_ [(6x —6a(3y*)* ~0 + 6y(3x” — 6ax)” |
(3y%)?

= —35(—(1303 —ay® + 4a°x?%)
2 3 3 2,..2

=-—[-ala” +y°) + 4a”x"]
y

= —%[—a(?»axz) +4a’x*][ - x* + y® — 3ax® =0]
Yy

2a? x*
5

y

28. (A) Given that z =tan 2....(J)
X
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de_o: 0z dy

—_— = ..(11)
dx ox 0oy dx
From (i)ZfCZIZ(;ZJ:xZ;y 3
1+(yj Y
x
Eo_ 1 (1)
P - 2 - 2+ 2
y 1+m x) wY
x

Substituting these in (ii), we get

dz -y x dy xdy — ydx
2 5T 32 7, de=—5—5—
dx x*+y° x°+y° dx x°+y
2 2 2 2
29. B) u=log XY o X *Y _ 1 (say)
xX+y x+y

f is a homogeneous function of degree one

x%.’.yi:f - xae +y6€ —e"
ox oy ox oy
u uau u
or xe" — + ye" — =e
X oy
or, x — + u 1
X oy

30. (C) Given that u = x”lyf(i}

It is a homogeneous function of degree n

Euler’s theorem x% +y wu =nu
ox oy
Differentiating partially w.r.t. x, we get
*u  ou o*u  ndu
ox ox oy ox  Ox
2 2
= xa—z+y Ou :(n—l)%
Oox oy Ox ox
x%y
3l. B)In (a) u = It is a homogeneous function of
X+y
degree 2.
2 2
xa—g+y ou :(n—l)a—uza—u (as in question 30)
ox ox Oy ox Ox
2 y1/2
In (b) u= T g It is a homogeneous function of
degree L1 = 1
2 4) 4
2 2 2
xza—u+ ou +yza—Z:n(n—1)u
Oy

X'
Y axy

In (¢) u=x"+y"? It is a homogeneous function of

1
degree —.
8y
2 2
xz—2 xy u 26—L2t:n(n—1)u
ox ox dy oy
1 1—1 Uu=——1u
212

In (Du=f (yj It is a homogeneous function of degree
X

Zero.

x Z—Z +y Z—z =0.u=0

Hence correct match is

a b c d
2 1 3

32. (B) Let 2a and 2b be the major and minor axes of the
ellipse

Area A =mab

= log A =log n+log a +log b

= 0d(log A) = d(log n) + d(log a) + d(log b)

0A oa b
= —=0+—+—
A a
L 100, 100, 100
A a b
But it is given thatﬂaazl, and %61):1
a
100

T A=1+1=2
A

Thus percentage error in A =2%

33. (A) Given that u = xyf] Eyj Since it is a homogeneous
x

function of degree 2.

By Euler’s theorem x ou +y u_ nu (where n =2)
Oox oy
Thus xa—u+y%:2u
ox oy

34. (A) Given that u = xlog xy....()
2+ y® 4+ 3xy =1....(G1)

we know that u = Ou + %d—y....(ii)
ox oOx Oy dx
From(i)%:x-i-y+logxy:1+logxy
ox xy
and%_x.i.x:ﬁ
oy xy



From (ii), we get
3x? +3y2dy+3(xdy+y-1]:0 =
dx dx

Substituting these in (A), we get

2
9% _ 1 4 1og xy) +x{{xz+y}
dx y Yy +x

35. (B) The given function is homogeneous of degree 2.

Euler’s theorem x % +y % 2z
ox oy

36. (C) f'(x)=6x> —30x + 36 =6(x —2)(x — 3)
Clearly, f'(x) >0 when x <2 and also when x > 3.
f(x) is increasing in ] -0, 2 [ U ] 3, o [.

; (®+1)-2x> 1-x°
MBI O=" T e
Clearly, (x*> + 1)* >0 for all x.

So, f'(x)>0 = (1-x%)>0
= 1-xA+x>0
This happens when -1<x <1

So, f(x) is increasing in ] -1, 1 [.

38. (A) f'(x)=4x® —4x=4x(x - D(x + 1).
Clearly, f'(x) <0 when x <-1 and also when x >1.

Sol. f(x) is decreasing in ] —o0, -1 [ U ] 1, o [.

39.(C) f'(x) =94° + 21x° >0 for all non-zero real values

of x.

40. (C) f'(x) =3kx* —18x +9 =3 [kx®> —6x + 3]
This is positive when £>0 and 36 —12% <0 or £ > 3.

41. (A) f(x) =(e™ + e ™) =2 cosh ax.

f'(x) =2a sinh ax <0 When x >0 because a <0

42. (D) f'(x) =—xe ™ +2xe " =e *x(2 — x).
Clearly, f'(x) >0 when x >0 and x <2.

43. B) f'(x)=2x + a)

l<x<2 = 2<2x<4 = 2+a<2x+a<4+a
= Q2+a)<f(x)<(4+a)

For f(x) increasing, we have f'(x) >0.

2+a20or a>-2. So, least value of a is -2.

44. (B) Let the point closest to (4, 2) be (2¢%, 4).

Now, D :\/(th —4)? + (4t -2)? is minimum when
E =(2t* —4)? + (4t —-2)* is minimum.

Now, E =4¢* —16¢ + 20

%:16153—16:160—1)(152 +t+1)

dE

—=0 = =1
dt
2 2
al—f:ALSt2 . So, {df} =48 >0.
dt dt ()

So, ¢ =1 is a point of minima.
Thus Minimum distance =\/(2 —4)? +(4-2)% =24/2.

45. (A) Let the required point be P(x,y). Then,

perpendicular distance of P(x, y) from y —3x + 3=0 is
y-3x+3 |¢"+7x+2-3x+3

V10 J10
‘x2+4x+5‘ ‘(x+2)2+1‘ (x+2)?%+1
I T RN T) NI
dp 2(x+2) d’p 2
So, = = and =
dx 410 dx* 10
@—0 = x=-2, Also, f >0
dx dx x=-2

So, x =-2 is a point of minima.
When x =-2, we get y =(-2)> +7x(-2) +2 =-8.
The required point is (-2, — 8).

46. (C) Let A (0, ¢) be the given point and P (x, y) be any
point on y = x”.

D =.x*+(y-c)? is shortest when E =x> +(y —¢)? is
shortest.

Now,

E=x>+(y-0*=y+(y-0*= E=y>+y-2¢cy + ¢*
dE d*E

—— =2y +1-2c and 5 =2>0.
dy dy

F -2

—_— =0 = y=lc——

dy 2

Thus E minimum, when y :[c —;j

N e e
4 2
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47. (B) Let y =[1j then, y = x*
X

= &y =—x"(1+log x)
dx

d’y
dx?

ﬂ=0 = 1l+logx=0 = x=1
dx e

] )

e

=x " (1+log x)? —x* 1
x

1. . . .
So, x == is a point of maxima. Maximum value =e"°.
e

48. (A) f'(x) =2x—@ and f”(x):(z +500j
x

x3

250

fllx)=0 = 2x- = 0 = «x=5.

f"(5) =6 >0. So, x =5 is a point of minima.

Thus minimum value = [25 + 2§0j =75.

49. (D) f'(x) =(2 cos x —1)(cos x + 1) and
f"(x) =—sin x(1 + 4 cos x).
fl(x)=0 = x=m/3 or

1
cosx:§ or cosx=-1 =

X =T
e _—3\/§
f@‘ 2
Y

Maximum value :(sin gIl + cos 3)

<0. So, x =7/3 is a point of maxima.

338
=

28in x cos x
sin x + cos x

N

242 242
= (say),

(sec x + cosec x) z

50. (C) f(x) =

where z =(sec x + cosec x).

dz cos x
d—:sec x tan x —cosec x cot x = ——

X sin- X

(tan® x — 1).

dz _
dx

0 = tanx=1 = x="in O,E.
4 2

Sign of Z—z changes from -ve to +ve when x passes
X

through the point n/4. So, z is minimum at x = /4 and
therefore, f(x) is maximum at x =m/4.

242 _1
[sec(n/4) + cosec (n/4)]

Maximum value =

5. () P _% L opy i1

dx x
rﬂw =0 = -a-2b+1=0 = a+2b=1..(9)
dx |,y

{dy} =0 = Z4i4b+1=0
dx (x=2) 2

= a+8b=-2..(3i)

Solving (i) and (ii) we get b :—% and a =2.

2 2

52. (C) The given curve is %+yzzl which is an

ellipse.
Let the required point be (/5 cos ¢, 2sin ¢). Then,

D= \/(\/5 cos ¢—0)* +(2sin ¢p+2)* is maximum
when z =D? is maximum
z=5cos” ¢+ 4 (1 +sin §)*

dz

o =-10cos ¢sin ¢+ 8(1 + sin ¢)cos ¢

dz:

d—d) 0 = 2cos¢(4-sind)=0

= cos =0 = ¢=g.

dz d?z
— =-sin2¢+ 8cos o = =-2cos2¢p—8sin
) in 2¢ ¢ ay o in ¢
2
when ¢=E, dz<0.
27 d¢?

z is maximum when ¢=25. So, the required point is

(\/g cos g, sin ;j i.e. (0, 2).

53. (D)Letzzl+tanx:l+tanx
x x x
2
Then, %:—%+secz x and d i :33+2sec2xtan X
x x dx® «x
%:0 = —%+seczx:0 =  x=cos x.
dx x

d*z 3 )
5 =2co08” x + 2sec”x tan x >0.
dx X=C0S X

Thus z has a minima and therefore y has a maxima at

X =CO0S X.
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