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Differentiation

A.  First Principle Of Differentiation
E1. The derivative of a given function f at a point x = a on its domain is defined as:
O i f@+h)-f
&) thTolt w, provided the limit exists & is denoted by f'(a).
S mit f09-1(a)
= ie. f'(a) =Limit 4 Provided the limit exists.
5—’)2 If x and x + h belong to the domain of a function f defined by y = f(x), then
> Limit f(x+h)-f(x)

if it exists, is called the Derivative of f at x & is denoted by f'(x) Or ix

d
Y e 1) =

dy _dy o

=1

dx ~ dz “dx
_ dy dx

oM h—0 h
£ F(x + h)—F(x)
:—_4_6 —— = This method of differentiation is also called ab-initio method or first principle.
ESoIved Example # 1 Find derivative of following functions by first principle
- 0) f(x) = x2 (i) f(x) = tan x (iii) f(x) = esinx
o i h)? —x? im  2xh+h?
%Solunon 0 fe = [m % S XT+ = 2x.
o o )
. , o an(x +h)—tanx
= i e = .
8 lim tan(x+h-x)[1+tanxtan(x +h)] _lim tanh
. = hoo h ~ h->o0 h
8 i esin(x+h) _esinx
a i) fe0 =400 h
C_G . _ [esin(x+h)—sinx _1] Sin(x+h)—sinx
O - lim sin X — | —
o) h—0 sin(x + h) — sinx h
Iq_) = gSinx hlino M = @siMX cos X
3. Differentiation of some elementary functions
f(x) f(x)
1 XN nxns 1 xeR,nNeR)
.. 2. ax aX.lna
Q 1
‘0 3. /mix| =
a X
0] 1
= 4, log_x X ha
g 5. sin x COS X
] 6. COS X — sin x
) 7. sec X sec X tan x
(@)
o 8. cosec X — cosec x cot X
—5 9. tan x sec? x
© 10. cot x — cosec X
Q4. Basic Theorems
> d
S L o (29 =f(0g'(X)
) d d
- 2. ax (k f(x)) =k ax f(x)
@ d
o 3. ax ) -90) =1(x) g'(x) + g(x) F'(x)
c X
= . d (f(x)} _ 909 T - ) g (x)
O ' dx \9(x)) ~ 9%(x)
LI d : :
L 5. ax (F@G))) = T(g(x)) g'(x)
ad | _ _ - _
LL This rule is also called the chain rule of differentiation and can be written as
d
Note that an important inference obtained from the chain rule is that %

dy 1

"~ dx " dy

Succe¥sful ldé‘dﬂlé Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.

Limit
h—0

—— . (1 + tan?x) = sec?x.

OF 18

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 098930 58881. page 2



Get Solution fThese P%cka%eesc%nlagp rlrs] E)yc\éhcéed%n utonq{s on athsB Su a .com

ano erwayo expressing ngy X) and x = g(y) as inv rse 1ons of each
other.

dy dx 1

d——f() and @=g'(y) = g'(y=m

&
OSolved Example # 2

o Find the differential of the following functions with respect to x.
(@) ,
(] (i) f(x) = esinx (i) f(x) = 4/sin(2x + 3) (iii) f(x) = 1 (iv) f(x) = x . sinx
Ssolution. ()  fx) = esnx
n od .
> f'(X) = esinx ™ (sin x) = esinX cos x
m
2 (i) f(x) = /sin (2x +3)
E 1 d (sin (2x + 3)) cos(2x + 3)
= —F7—. — (sin(2x = oy Ay
= 2./sin (2x+3) "~ dx Jsin (2x +3)
X
¢ _
% Gy 160 =
' (1+ x?) = x(2x) 1-x2
3 MO = ey T 1+ x3)?
& V)  f(x) = xsinx
o f'(x) = x. cos x + sin x
OSolved Example # 3 If f(x) = sin (x + tanx) then find value of f’ (O)
wSolution. f'(x) = cos (x + tanx) (1 + sec?x) f'(0)=2
cuSeIf Practice Problems :
0l Find the derviative of following functions using flrst principle.
2] 0] f(x) = x sin x (i) f(x) = sin? x
© Ans. (i) X COSX + sinx (i) 2sin x cos.x
@) _ im fG+0)=f(5-1)
o2 Evaluate if f'(5) = 7, then 50 2 Ans. 7.
_54)3. Differentiate the following functions
S i 1+3%%) (23 <1 e 2
% (l) ( X ) ( X% = ) (") (X—2)(X—3) (“l) 1+ x
1
(iv) % ) cos3x sin x (vi) X eXsin x
é . sin x on (si
= (vii) 1+00s X (viii) n (sin x — cos x)
8 A _ , . X2 2x 41 X _ 1
= ns. (i)6x (5x3+x—1) (ii) —(x 22 (x=3) (iii) i 2 (iv) 1+ )2 (1-x)%"2
- 4y o v | : o1 X COS X + Sin X
O(v) C0S* X — 3 c0S4X Sin<X (vi) eX((sin x + cos x) x + sin x) (vii) > sec > (viii) re——
+—B. Derivative Of Inverse Trigonometric Functions.
y = sin! x = —EsysE = X=siny
2 2
dx_
dy - cosy
d 1 1 d 1
d_i:cos = — d_i: 1 5 —l<x<1.
y \/1—S|n y —-X

FREE Download Study Package

Note here that cosy = —sinly , rathercosy = + —sin?y but for values of T cosy is always
y # 4J1-sin®y y J1-siny YE[ZZ y y

positive and hence the result. similarly let us find derivative of other inverse trigopnometric functions.
Let y = tan~1x

X =tany
dx 2 2 d_x 2
E secy =1 + tan‘y = dy—1+x
dy 1
aX - 11x2 X € R)
T
Also if y = sec7x y € [0, n] - {E} = X = secy
I & 1 & 1
dy ~secytany = dx ~ xtany = dx 4y ’seczy—l

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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—— secy>1
Y PR e EY
dx 1 = dx \/2— xe (o -Du(l =)
- —-———— secy<-1 [x]Vx© -1
[®) xyx? -1
o results for the derivative of inverse trigonometric functions can be summarized as:
(@) f(x) f(x)
f__U 1
5 sin-1x 2 x| <1
D -1
2 -1 <1
C(% COos™X 12 [X]
e
= tan1x L > xR
1+x
= -1
. Cot—lx > i X eR
1+x
1
% sec! x — x| > 1
-1
o | X |Vx
E -1
-1 - > >1
S cosec™ x x| 2 1 [X]
OsSolved Example # 4 If f(x) = ¢n (sin~1 x?) find f'(x)
8S luti f = L = 2 = "
8 orution. &= (sintx?) ’ \/1_ x2)’ - X ~ (sintx?)W1-x*
@Solved Example # 5 If f(x) ='2x éec Ix — cosec1(x) then find f'(-2)
6 2X 1
. ) = 1ol
gSolutlon. f'(x) = 2 sec(x) |X|\/X2——1 + |X|\/X2——1
lq_) fi(=2)=2 -1 2+i+i 1"2—ﬂ+i
) (-2) = 2.sec (—)_Jg 23 (=2)= 73 V3
C. Methods Of Differentiation
1. Logrithmic Differentiation
;I'he progc:els_sf of taking logarithm of the function first and then differentiate is called Logarithmic Differentiation.
.. tis.useful i
QO Ei) afunction is the product or quotient of a number of functions  OR
*5‘) i) a function is of the form [f(x)]9®).where f & g are both derivable,
d
8Solved Example'# 6 If y = x*find d—i
ESIt' ny=x¢ ld_y_ l+€ d—y—xl+€
goumn. ny=x4mnx = Yy dx —x.X n x = dx—x( n x)
= : - dy
“=Solved Example # 7 If y = (sin x)™, find ax
c%'Solution. /My =/¢nx.In(sinXx)
1d 1 cosx d /n(sinx)
X -0 _ 1 - D ain yynx {—+cotx /mx
% y dx = x £n (sin x) + /n Xx. Sinx dx = (sin x) x
D_ l I |f _ Xl/2(1_2X)2/3 f dy
%So ved Example # 8 y= (2-3x)7 (3 4x)" 5 ind dx
> _ 1 2 3 4
mSolutlon. ny= £y /nx+ 3 /n (1 -2x) - 2 n (2 —3x) — 5 n (3 —4x)
o 1 dy 1 4 9 16
cU = - — = — = + +
(@) y dx 2x  3(1-2x)  4(2-3x) 5(3-4x)
g dy _y 1 4 N 9 N 16
) dx 2x 3(1-2x) 4(2-3x) 5(3-4x)
Q2. Implicit differentiation
If f(x, y) = 0, is an implicit function then in order to find dy/dx, we differentiate each term w.r.t. x regardingy as a
L functions of x & then collect terms in dy/dx.
LU B ) dy
(XSolved Example # 9 If x3 +y3=3xy find ax
I'LSqution. Differentiation both sides w.r.t.x, we get
2
dy dy dy y—X
2 2 — = h— - =
B G T T dx ~ y?-x

Note that above result holds only for points where y2 —x = 0

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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d
Solved Example # 10 If x¥=eX-Y, then find d_i:
Solution.
e Taking log on both sides _
o ) ynx=x-y) 0
O differentiating w.r.t X, we get
%' _y
SR A @ _ " x dy __x-y
% x I Tl = dx ~ 1+/nx = dx ~ X(@+/nx)
% . dy
>Solved Example # 11 If x¥ + y*= 2 then find —
m dx
%) . du dv
L Solution. u+tv=2 = -t - =
+— dx dx
© where u = x¥ & v = yX
> = /Mmu=y/nx & mvs=xiny
> 1 du vy dy 1 dv _ X dy
% = udx T ox TIMX g & Voax S MYty
o3 N d_u:X (y+€nx yj& v _ (fn}Hid—yj
dx dx yd
g y*my +x¥ y
o y dy x dy dy X
. =4+ /nXxX— my+——| = = - _ N 0000 %/
n = X! (x dxj Y ( Y y dxj =0 = dx X
(4B) xYinx +y*. =
)] y
NSelf Practice Problems
C_tS 1+x
%1. Differentiate the following functions : (i) y = sec! (x?) (i) y =tan™! (1_ xj
Y4 x
q) _ 1 . _ x* _ .
— @iy —y=[l+3 ) y=e \Y) y =(In x)* + (x)sinx
d
%2. Find d—i if
0) y =cos (x +y) (0 X213 +\y23 = g2/3 (ii) X=y./n (X =)
P, h - e
=S xY¥ ='e*~Y, then prove that ax - @I
@)
Qs X siog 2 dy _, X
=4 —y log X_y,provethat ix 2 v
S
o _ 2 1 1" {g (]_ lj _1 }
Ans. 1. () —F—— (ii i) | 1+= njit— 1+
= O T o) )
(@)] ) . 1 _(sinx
cxc (iv) X% eX* (fnx + 1) (v) (fn (an)+(MJJ (/N X)X + xSinx ( » + COS X anj
(] .
T , _ —sin(x+y) () y(x-y)
o ' ) 1+sin(x+vy) -1x (i) X(X +Y)
>38. Differentiation using substitution
'g Following substitutions are normally used to sumplify these expression.
m () Vx2 + 32 = X =atan 6 or acoto
© (i) Va2 —x2 = X=asino or acos0
©
O (iii) Jx2 a2 == X =asec 6 or a cosec 0
8 (iv) — = X =acos®9
Vi+x? -1
HSolved Example # 12 : Differentiate y = tan—! {%}
E ] T T
Solution. Let X =tan o = 0=tanx ; 0Oe 55

|sec€)|—1j
22

y:tan—l( @no [|secO|=secOV 0O e [—E Ej]

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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) 1-cosH 1 [ tan 9
= y=ant T = y=stan 2

S 0 1 =z
o) = y = £y [tan~! (tanx) = x for x e ) ]
&}
G-) Et -1 d_y — ;
S = yE X = dx - 2(L+x?)
e e e
DSoIved Example # 13 : Flnd - Where tan-1 vrxolox
N P ' dx y= V14X +4/1-X
CE\Solution. X = cos6
7] 0=cos1(x) ; 0e]0,n]
< 0
I . [ V1+cos0 —1-coso \ECOS*_ 2sin
S = y = tan- = =tan! 0

. V1+cos0 ++/1-cos0 2(3057+\/_s|nE
% 1—tang

ol | = _r_9
3 = y=tan\q tan? = Y=472
& 2
8 = _r_1 cos1x = dy _ S
7 Y7472 dx ~ 2y1-x2
o
0 T 0 0

8 Note that y1+cos6 = ‘\ECOSE‘ but for g € (O, Ej, ‘\ECOSE‘ = x/EcosE
©
O Also  tan™! (tan x) = x for xe|-= Lt
_SCD 2 2
(B} [ 2x

Solved Example # 14 If f(X) = sin then find
= 1+ x?
% 0) f(2) (i) f (%j (iii) f ()
] _Solution. X = tan 0
g = 0 =tan1(x) ; - g <0< g = y ='sin~1 (sin 20)
n
° 2 x>1
() b B 2
= n—20 E<29<n - 2tan-1x w1 1£x

e i -1 _ -l<x<1
gy: 20 _ESZGSE S 0 = 2tan xl l<x<i Fx)= | 1+ X2
bt = —(n+2tan™"x) x<-1 -2 <1
“G—) —(n+20) —m<20<-— 1+ x2
o ) 2 . 1 8
_ECU 0] f'(2) =— 5 (i) f’ 5= 5 (iii) ff(1")=-1 & ff(1)=+1
O = f'(1) does not exist. _
D‘?Allter Above problem can also be solved without any substution also, but in a little tedious way.
= f - ( 2x J
_g (x) = sin 11 %2
= 1 2{(1+x?) - 2x?}
0p) f'(x) = : 212
o) - 4x2 (1+x7)
S 1+ x2)?
g (1+x%)  2(1-x?)
3 T Ja-x2)? (14 x?)?
0O
[x]<1
H 2 (1-x?) 1+x2
m f(X)_ (1+X2) . |1_X2| thuS f(X)— -2 |X|>1
LL 1+ X
d 1-y?
Solved Example # 15 If /1-x? + \/1—)/2 = a(x —y), then prove that d—i = 1_y2 .
- X
Solution. Put x=sina = = sin~! (x)
y =sin B = [,%—sm—1 (y)
= cosa + cos B = a (sina — sinf)

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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a+B) oa—p o—f
:2acos(2jsm(2j = cot(zj:a

= a—PB=2cot?(a) = sin~t x —sin~ly = 2 cot™}(a)
& differentiating w.r.t to x.
8 1 — 1 d_y =0 = d—y = 1_y2
(@) 1-x2 1-y? dx dx 1-x2
f__GAIiter Using implicit differention.
7 oy el
(‘Q Ji-x? ~ \/1—y2 dx @ dx
m X
7)) a+
S a2 |w o x oy e
© J1-y? ) dx 1-x? dx — Yy
= 1-y?
§ V1-%2 +41-y? L X

dy X-y Vi-x2

f— — =
oé dX T J1-x2 441y y
o) Xy Vi-y?
o
0 dy _ @) Ja-A)a-y) o oxy oyt Le@XA-y) oxy |1y?
a X " Ja-x?)a-y) +a-y)—xy+y? AL 1Ay -xy V1P
(7))
D L H d
O = ax = V12 ence prove
o
o) o - _ dy _dy/do
=4 Parametric Differentiation If y = f(0) & x = g(0) where 0 is a parameter, then dx .~ dx/do -

WWW.

dy

Solved Example# 16 If x= a'cos3t and y =-a sin3t. Find A

dy dy/dt _|=3asin’tcost

O dX _ dx/dt _ Bacos’tsint Nt
-5; : . dy i
QSoIved Example # 17 If y =a cost and x = a (t — sint) find the value of ™ att= 2>
g dy —asint)

dx ~ a(l-cost)
&
S dy |
Y— dx |,_= =
b o2 . )
ob. Derivative of one function with respect to another
C dy dy/dx f(x)
X — f(y) o = ay _dy LW
O Lety = f(x); z = g(x) then dz _dz/dx  gX)°
D‘?Solved Example # 18

Find derivative of y = /n x with respect to z = e*.

>
© dy dy/dx 1
- ===~
e dz dz/dx xe
Nself Practice Problems :
© ) dy
gl. Find ax when
= 0] Xx=a(cost+tsint) & y=a(sint-tcost)
= 1-t2 2t
o (i) Xx=a |2 & y:b.( 2}
Q +1 1+t
2
-1
Q Ans. ()  tant (i) %
LL - X2 dy  2xa?
2. If y =sin m then prove that ax NONPOE
2Xx d
3. Ify = tan™! (1_)(2) then prove that d_i: =12 (Ix]=1)

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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1-u?
4, If u=sin (m cos~1x) and v = cos (m sin~! x) then prove that Y 12
-V
cD. Derivatives of Higher Order
o Let a function y = f(x) be defined on an open interval (a, b). It's derivative, if it exists on (a, b) is a certain function
o f'(x) [or (dy/dx) ory’] & is called the first derivative of y w. r. t. x.
o) If it happens that the first derivative has a derivative on (a, b) then this derivative is called the second derivative of
G yWw. r. t. x & is denoted by f''(x) or (d2y/dx?) ory"’.
S d®y  dfd? @
) Similarly, the 3™ order derivative of y w. r. t. X, if it exists, is defined byd?= ax| a2 Itis also denoted by f "' (x),_
O
55 or rrr. o
wnSolved Example # 19 o
c If y = x3 /n x then y”and y""’ 2
© 1 <
ESolution. y' =3x2/nx + x3 ~ 4
: y' = 3x2/n x + x2 o
1 (e}
§ y”=6x€nx+3x2.;+2x 9
y" = 6x /n X + 5x Y
o y"=6/(nx+11 S
& 1)* o
880Ived Example # 20 Ify= (;} then find y"'(1) o
U;Solution. N
bib) ny=-x/Inx when x=1 = y=1 ~
2 y' 3
C_U)ES :>. _V:_(1+an) = y=—=y(@lL+/mx) ... 0) g
O again diff. w.r.t. to x, 8
O r ! 1 a y 1 1 r O
ey :—y(1+€nx)—y.; = y :y(1+lnx)2—; (using (i) = y"(1) =0 3
|q_) It must be carefully noted that.in case of parametric functions 5
' thouah dy _dy/dt d’y. d’y/dt? " dy  d (dy/dtj o
aithoug dx  dx/dt dx2 © axZ/d2 oo gx2 Taax Ldx/dt ]
whichon applying chain rule can be resolved as )
e
. dx dy dy dx &
8 dx?2 ~ dt [dx/dt] " dx ) dx? = dx 2 " dx <
g dt ¥
= dx d’y dy i %
S dy [0t o ditaf g
S = =
o dx’ oy’ ;
o dt o
@
x _ — 2+ then find &Y g
OSolved Example # 21 Ifx=t+1andy=t*+t3then find ol <
m >
wn
o dy _ - dx_ @
%Solutlon. e 2t + 3t% s 1 ,E‘f
= dy _ 2 d?y _d n At =
6/_") = X =2t + 3t = ol dt(2t+3t). ax -
(]
®] d? %
g de =2 + 6t. 3
- @)
c d? o
=Solved Example # 22 If x = 2 cos t — cos 2t and y = 2 sin t — sin 2t then find value of dTZ att= g <
(@) -
d dx
SSolution. d_)t/ =2cost—2cos 2t Gt =2sin2t-2sint
L 3t .t
E dy _ cost—cos2t _ Zsm?. sin,
dx sin2t —sint 2003&_ sini
2 2
dy 3t dy d ( SIJ dy d 3t) dt
—_— = e _— = — tan— _— = — _ _—
2w PN a2 Tk L2 O VR (ta” 2 j " dx

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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3 2 3t )

dy 2% 5 vyl s

dx? ~ 2(sin2t-sint) = dx? [ = T 2
Esolved Example # 23 Find second order derivative of?y= sin x with respect to z = e,

d dy/dx COSX
&) - dy _ dy/dx _ LUSA
G-)Solutlon. = 4z = dzidx © &
g oy _ 4 (con) Py _ d (o) o
> = dz2 = dz | e* = x2 ~ dx \ e* dz
U) X i X 1
> _ —e sinx-cosxe =+
® ")’ e’
< d’y  (sinx+cosx)
© 22 -~ o2x
=Solved Eéﬁ/rgt?vlggc%&)y =f(x) and x =g(y) are inverse functions of each other than express g’(y) and g”’(y) in terms of
% . dy dx
Solution. X =f(x) and dy - a'(y)
3 1 _ o -
c = a'(y) = m ........... (i again differentiating w.r.t. toy
o
© 9"(y) = 2 (LJ
8 dy | f(x)
2 & (7)o
! X .
c—G Xfl!(x) y
@) ']
2 P g'(y)
X "
% f(x) A
[t = g'"(y) == P03 (if) which can also be remembered as
d?y

Ex A

dy? =7 (dy )’
i )
Eg50lved Example # 25 y'=sin (sinx) then prove that y" + (tanx) y.+Vy cos2x = 0
m . .
DSolution. Such expression can be easily proved using implict differention.
<) = ¥' = cos (sin x) cosx = sec X.y' = cos (sin x)
; again di ferentlatmg w.r.t X, we can get
c secx y' +y’sec x tan X = — sinu(sin.x) €os X

= tanxy' = —y.cos2x = y" +(tanx) y’ + y cos2x = 0

Oself Practice Problems :

S 2
/nx d 2/nx-3
8’1. Ify= ~ then find dTBZ/ Ans. NI
_5452. Prove thaty = x + tan x satisfies the differentiation equation
[8) 2y
@®© cos?x —5 —2y + 2x = 0.
o dx
2 3

. . . 0
%’3». If x =a (cosb + 0 sin 6) and y = a(sin 6 — 6 cos0) then find d_y Ans. Sec
5 dx? ao
ﬁ _ o _ _ XSinX —Cos X
_04. Find second derivative of /nx with respect to sin x. Ans. m
(G5. if y =e=*(A cos x + B sin x), prove that
@) 2
= d d
c _y +2. & +2y=0.
3 dx? dx
Q d’y dy
(QSolved Example # 26 If y = (tan—1x)2 then prove that (1 + x2)2 — +2x (1 +x2) = = 2.

dx? dx
HSolution.
o dy _ 2tantx
LL dx 1+x2
dy d?y dy 2
2y —L — -1 2y — 2
= (1+x2) dx 2tant (x) = (1 +x2?) 2 + 2X ax -~ (1+x2)

d? d
S (@+x) S (AR g =2
X
Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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X X X
I(x) ri(X) n(x)
u(x) v(x) w(x)
fx) gx) ) [f(x) 9(x) h(x)
1) m(x) n)| L |F(x) m'(x) n'(x)
u(x) v(x) wx) ux) v(x)  w(x)
L” Hospital’s Rule:

If f(x) & g(x) are functions of x such that:

If F(x) = , where f, g, h, I, m, n, u, v, w are differentiable functions of x then F' (x)

f(x) a(x) h(x)
I(x) m(x) n(x)
u(x) vi(x) w(x)

= +

+

@) HMIfx)=0= LMt g(x) ORLMIL f(x) = o0 =LMIt g(x) &
(i) Both f(x) & g(x) are continuousatx =a &

(iii) Both f(x) & g(x) are differentiable atx =a &
@iv) Both f '(x) & g '(x) are continuous at x = a, Then

Limit 1) _pimit £ jmie 1)
x-a  g(x) x-a  g'(x) x-a g"(x)

& so on till indeterminant form vanishes

DIFFERENTIATION

Select the correct alternative : (Only one is correct)

Q.1

www.TekoC
Q

y Package from website:
SRR S <

Q.6

FROEE Download Stud

©
oo

If g isthe inverse of f&f' (x) = A 1X5 then g’ (x) =
+
1 1
(A) 1+ [g()P B) ———=% © -5 (D) none
1+ [g()I° 1% [9()P
En% d2
—tan-l X 1 3+ 2/nx ay
If y=tan (mexz] +tan dsml then 0
(A) 2 |1 © 0 (D) -1
e[ 3X+4 o 5 dy _
Ify_f(5x+6) & f'(x)=tanx¢ then o
2 2
3x+ 4 1 3tanx? + 4)
3 _ - - 2
(A) tanx (B) -2 tanL}X " 6} Bxr 6 C)f [Stanxz 76 nx (D) none
. dy 1
If y=sin? |[x./1- J1-x%| & — = ———— +p,then p=
Yy (X 1-x + \/; 1 X) dx Zm p p
(A)0 (B) sintx (C) sinty/x (D) none of these
[ 2x-1 DN dy _
If y—f(x2 +J & ' (x) =sinx then i
_ X2 _ 2(1+x—-x° _ - 2 _
Lrx-x X2 sin [2)2( 1) (B) ( M ) sin (2)2( 1) (C Loxrx X+X2 sin [—ZX 1] (D) none
(1+x2) x“+1 (1+x2)2 x“+1 (1+x2) x?+1
10
Let g is the inverse function of f & f’ (X) = (1)(—2) .1f g(2) =a then g’ (2) isequal to
+ X
5 1+a? a® 1+a®
A S5 B) =% ©) {2 (D)
. d
If sin(xy) + cos(xy) =0 then d—i =
y _y X X
A (B) -+ © -5 ()

2X dy
— ein—1 - [
If y=sin 1o then dxl—_z IS

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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OF ® © -2 (D) none

2x% —

(A) 4 (B) 1/4 ©) 1 (D) none

L 1 .
The derivative of sec—l( 1 J W.rt. 41— x? at x= 2 is:

d 2
If y2=P(x), is apolynomial of degree 3, then 2 (&j (ys : 3732/) equals :
(A P"X)+P'(x) (B) P"(X).P""(x) (C)P(x).P""(x) (D) aconstant
Let f(x) be a quadratic expression which is positgve for all real x . I g(x) = f(x) + f' (x) + "’ (x), thenfor anyreal
X, which one is correct .

(A) g(x) <0 (B) 9(x)>0 (C) 9(x) =0 (D) 9(x)=0
If xP.y9=(x+y)P*q then g—i IS

gAg independent of p but dependent on g %Bg dependent on p but independent of q
C) dependent on bothp & q D) independent of p & q both .

l .
Let f(x) = g(x) €08k ': X7 g where g(x) is an even function differentiable at x = 0, passing through the
IT X=
origin. Then f'(0) :(A) isequalto1l (B) isequalto0 (C) isequalto 2 (D) does not exist
— 1 dy m . .
Ify= VS + T ™ s + TP o then ™ at e™ isequalto:
(A) emp (B) emnp (C) enp/m (D) none
] 0g, COSX
Lim »hasthevalue equal to
log 2x COSE
(A) 1 (B)2 ©4 (D) none of these
() - 10
If  is differentiable in (0, 6) & f' (4)=5 then LIMIt X, A/
(A) 5 (B) 5/4 (C) 10 (D)-20
Let = LiM x™ (Inx)" where m, n N then :
A) lisindependent of mand n ng l.is independent of mand depends onm
C) lis independent of nand dependentonm (D) | isdependent on both mandn

cosx x 1 £

Let f(x) = [2sinx_x?> 2 . Then Limit % =

tanx = X1

(A) 2 (B) -2 € -1 (D)1
COSX  SinX  CcOSX

Let f(x) = [cos2x sin2x 2cos2x| then f’ (Ej

2
cos3x sin3x  3cos3x
(A) 0 (B) 12 4 D12 - ?
People living at Mars, instead of the usual definition of derivative D f(x), define a new kind of derivative, D*f(x) by
the formula

2 2
fe(x+ hg —f2(x) where f (x) means [f(x)]2. If f(x) = x Inx then

D*f(9 = Limit
%

D *f(x)|,_, hasthe value
(A)e (B) 2e (C) 4e (D) none

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 098930 58881. page 11 OF 18

If f(4)=g(4)=2; f'(4)=9; g'(4) =6 then LiMIt —Vf()j;__ Vzg(x) is equal to :

(A) 342 (B) % ©) 0 (D) none
If (x) is a differentiable function of x then Limit &+ 3 - =2 _
(A) ' (x) (B) 5’ (x) () 0 (D) none

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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If y=x+eX then d_>2< IS :
dy

X X _1
(A) e (B) - —— ©-—75 O
(1+ ex) (1+ ex) (1+ex)
If x2y +y3 =2 then the value of 37)2/ at the point (1, 1) is :
3 3 5
A) -7 (B) -3 © -5 (D) none
If f(a)=2, f'(a)=1, g(a)=—1, g’ (a) =2 then the value of Limit 909 - 1@) - 9@) - F(x) is:

(A) -5 (B) 1/5 (©) 5 (D) nori(e :
If fis twice differentiable suchthat f” (x) = —f(x), f' (x) = g(x)
h'(x) = [f(0)]° +[9(x)]" and
h(0)=2,h(1) =4
then the equation y = h(x) represents :

%A; acurve of degree 2 %Bg acurve passing through the origin
C) astraight line with slope 2 D) astraight line withy intercept equal to —2.

. 1 .
ivati i =cos1¥— (2cosx — 3sinx in1d—— (2cosx + 3sinx
The derivative of the function, f(x)=cos NE ( W + sin NE ( )w W.r.t.

1
3
3.
A1+ X2 atx:Z is:

(o)
—
LL
@)
N
—
(O]
(@]
©
o
o
[e0]
(o0}
(e}
Lo
o
™
(@)
(e}
(@)
o
o
N~
N~
N~
(2]
o
(@)
(92)
3 5 10 S
(A) 5 (B) 5 ©) 3 (D) 0 o
Let f(x) be a polynomial in-x.. Then the second derivative of fgex), is: @
A) (). eX+f'(e¥) B) " (&X).eX+f'(e¥). e 9
C) f" (eX)e** D) f" (e¥) . eX +f'(e) . €X o
. 1 . <
The solution set of f' (X) > g’ (x), where f(x) = > (5% & g(x) =5<+4x(In 5) is : s
e
(Ayx>1 (B) 0<x<1 (C) x<0 (D) x>0 a
o xt-1 x* +1 dy . =
= gin-1 -1 a : n
If y=sin X2+1+sec 1 |x| >1 then i isequal to : ¥
X x2 Di
A (B) = ()0 (D) 1 g
1fy= XX X XXX Y g
a+ b+ a+ b+ a+ b+ dx @
A ®) © —* (D) - -
ab + 2ay _ ab + Zt;y ab + 2by ab + 2ay -l
::?t )f (x) be a polynomial function of second degree. If f(1) =f(-1) and a, b, care inA.P., then f'(a), f'(b) and i
‘(c)arein
(A)GP (B)H.P. (C)AGP. (D)AP @
Y Vi Y, £
If y=sinmxthenthevalueof |Y; Y, VYs| (wheresubscriptsof y shows the order of derivatiive) is: g
Yo Y7 Vs q"’;
gAg independent of x but dependent on m %Bg dependent of x but independent of m 9
C) dependent on both m & x D) independent of m & x. 8
If x2+y?2=R? (R>0) then k= y—3 where k interms of R alone is equal to 9
() °
A i B : C 2 D i
(W)= (B)-+ © 7 (D) -2

If f& g are differentiable functions such that g’(a) =2 & g(a) =b and if fog is an identity function then ' (b)
has the value equal to :

(A) 2/3 (B) 1 (C) 0 (D) 1/2

3
Given f(x) =— X +x2sin1.5a-xsina.sin2a—5arcsin (a®—8a+ 17) then:
(A) f(x) is not déined at x =sin 8 (B) f(sin8)>0

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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Q.37 A} fn<(:t|;)n f, defined for all positive real numbers, satisfies the equation f(x2) =x3 forevery x>0 . Thenthe value
of f'(4) =
= (A)12 B)3 (C) 372 (D) cannot be determined
8Q.38 Given : f(x) = 4x3 — 6x2 cos 2a + 3x sin 2a. sin 6a + ,//n (2a -~ a2) then :
o) A) f(x) is not defined at x =1/2 B) f'(1/2)<0
f__ﬁ f’(X) is not defined at x = 1/2 D) f'(1/2)>0 ©
= dzy dy -
NQ.39 If y=(A+Bx)e™+(m-1)2¢e then — —-2m — vl m2y is equal to : 5
oA (B) em () e™ (D) gt-mx “
2Q.40 Supriose f (x) = e®™ + e wherea= b, and that f* (x)—2f'(x)—15f (x) = 0 for all x. Then the product ab is o
= equal to ®
© (A) 25 (Bz 9 (C)-15 (D)-9 2
=Q.41 Leth (x) be differentiable for all x and let f ﬁx) (kx + €X) h(x) where k is some constant. Ifh (0) =5,h" (0) =—
> 2 and ' (0) = 18 then the value of k is equal to 3
(A)5 B)4 g (D) 2.2 s
Q.42 Let e =Inx. If g(x) is the inverse function of f(x) then g’ (x) equalsto : o
& (A (B) X+ (C) g+ (D) e+ 2
d (@)
gQ.43 The equation y%e® = 9e-3-x? defines y as a differentiable function of x. The value of d_z for®
< x=-1landy=3is <
3 15 9 ~
0 (A)-~ B)-% (€3 (D) 15 ™
n ) g
8Q.44 Let f(x) = (XX) and g(x)= x(x ) then: 8
o) (A) f"(1)=1and g'(1)=2 B)f'(1)=2and g ’1: 3
- (C) f'(1)=1and g’ (1) =0 (D) f (1):1 and g ’% )= o
|°_’Q.45 The function f(x) = e* + x, being differentiable and one to one, has a differentiable inverse £(x). The value of S
S d
— (F1) at the point f(In2) is a
dx -
A B 1 C \ D) none §
s By ®3 © 3 (D) 5
D046 1f ()3 10Gsiny COSX o 1y <g x#0 ?
X :
g 0Ginjax] cos3(2] z
= =4 forx=0 )
9 : . L . T T g
— then, the number of points of discontinuity of fin 3 E =
Q
> (A0 (B)3 (©)2 (D)4 .
5047 Ify= (@=x) ya—x - (b-x) yx then wherever it is defined is equal to : g
< Ja—x +4/x=b >
D>-‘ A e o x—(a+b) ©) - __@+b) 0 _2Z+@rb) -
'g J(@-x) (x—b) 2\/(a—x) (x—b) 2\/(a—x) (x—D) 2\/(a—x) (x—D) %
= 2 p
%Q.48 If y isafunction of x then 37)2/ +y g—i =0. If x isafunction of y then the equation becomes : §
@ 7]
O 5 Fx , dx d2x (dxjs d2x (dsz d?x (dsz =
A ——5 + OB— —| =0 c———:o D) — -x|—| =0 ©
§(>y ay =0 ® G2ty (©) Y gy © 4z (g S

©Q.49 Afunction fgx) satlsflesthe condition, f(x) = f§ +f”(x)+f”’(x)+ ...... oo where f(x) is a differentiable®

| functlon indefinitely and dash denotes the order o erlvatlve If £(0)=1, then f(x) is:
LL (A) e (B) e (C) e (D) e
L 50 If v= C0S6X +6C0s4x +15c052x+10 then dy _
EQ' Y = T C0s5x + 5c0s3x + 10C0S X N _
(A) 2 sinx + cosx (B) —2sinx (C) cos2x (D) sin2x

51 If dzx(dy) —d y K thenthe value of Ki I
212 -
Q. dy? Ldx v then the value of K is equal to

(A) 1 (B) -1 (C) 2 (D)0

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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If f(x) = 2sin™* {1-x + sin™ (2 X(l—X)) where X € F ‘j then f' (x) has the value equal to

2 2
(A m (B) zero (O m (D) =w
e_xiz if X =0
Let y=f(x)= [
if x =0

Then which of the foIIowmg can best represent the graph ofy f(x) ?

(0 1) Y (0,1)
o N g@ oI
Cava

1
Z+m n— [ m+n [ m n+/ m=n
A (- .
Diffrential coefficient of | X" " - Xn Sx T W.rt. X is

(A) 1 (B)0 ©)-1 (D) x'™
x+h f(x) — 2nf(h)
Let f(x) be diffrentiable at x = h then )'(—_')T Y —h is equal to
(A) f(ny+2hf'(h)  (B) 2f(h) +hf'(h)  (C) hi(hy+2f'(h) (D) hi(h) - 2f'(h)
3
If y =at?+2bt+c .and-t-=rax?+ 2bx + c, then d—y equals
(A) 24 a2 (at + b) (B) 24 a (ax + b)? (C)24a (at +b)? (D) 24 a2 (ax +b)
Limit i\/_ (a arctan% ~b arctan%} has the value equal to
X—> XA/ X
a-b (a® -b?) a% - b?

Let f(x) be defined for all x>0 & be continuous. Let f(x) satisfy f( )— f(x)— f(y)forall x,y& f(e)=1..
y

Then:
(A)f(x)isbounded” (B) f(lj —>0asx—0 (C) x.f(x)>1asx—0(D) f(x)=Inx
Suppose the function.f (x) = (2x) has the derivative 5 at x = 1 and derivative 7 at x = 2. The derivative of the
function f (x) —f (4X) at x = 1, has the value equal to
(A)19 (B)9 (©) 17 (D) 14
fry= 2T B b thenthe value of a-+ bis equal t
y= o Jax el and - = ax en the value of a + b is equal to
A t5—7t B t5 CO)t o D)t 5—n
()co8 ()co12 ()an12 ()an8

Suppose that h (x) = f (x)-g(x) and F(x) = f (g(x)), where f (2) =3 ;9(2) =5; g'(2) = 4 ;

f'(2) =-2and f'(5) = 11, then

(AF@ = 11 h' (2 (B) F(2)=22h'(2) (C)F(2)=44h'(2) (D)none

Let f(x)=x3+8x+

which one of the properties of the derivative enables you to conclude that f (x) has an inverse?

?Ag f'(x) isa polynomial of even degree. ?Bg f' %xg is self inverse.

C) domain of f'(x) is the range of ' (x). D)f'(x)is always positive.

Which one of the following statements isNOT CORRECT ?

% g The derivative of a diffrentiable periodic function is a periodic function with the same period.
If f(xX)and g %) both are defined on the entire number line and are aperiodic then the function F(x) =f(x) .
g (x) cannot be periodic.

© Derlvatlve of an even differentiable function is an odd function and derivative of an odd differentiable function
is an even function.

(D) Every function f sx) can be represented as the sum of an even and an odd function

Select the correct alternatives : (More than one are correct)

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Slr) Bhopal Phone : 0903 903 7779, 098930 58881. page 14 OF 18

d
If y=tanx tan2x tan3x then d_y has the value equal to :
X
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B) 2y (cosec 2x + 2 cosec 4x + 3 cosec 6x)
C) 3'sec? 3x — 2 sec? 2x — sec? x (D) sec?x + 2 sec? 2x + 3 sec? 3x
|fy = e\/;

Ggs&;%%'gé%%& QLThSseFackaaes & bearnby Mdgo Tyigiale gy MathsBySuhag com

om
Q
o
o

Jx dy

X then =2 equals
dx

X _gmx X _g=ix 1 [ 1 [
e e eV —e 2 _ N
(A)T (B) ST ©) 2dx y" -4 (D) 2dx y“+4

+e

tgsB%Suhag.c

If y=x then g—i = (A) 2Inx.x¢ (B) 2Inx+1).x" (C) 2Inx+1).x "1(D) x**L.Inex?
_ dy _

= 67 Let y—\/x+\/x+,/x+ ...... o then i
= A) L1 B) % c) = D) Y

. ()Zy—l ()x+2y © M ()2x+y

d

%Q.GB If 2X+2Y=2%*Y then d—i has the value equal to :
oé A -2 B) C) 1-2 D 2 (1-2)

E -5 ®) © 1- ® Sy

3Q.69 The functions u=e*sinx; v=eXcosx satisfy the equation :

Q du dv d?u d*v

A V— —u— =Uu?+V? B) — =2 C) —5=-2 D) none of these
@ ()de Uy, UtV ()OIXZ v © 4@ u (D)
gQ.YO Let £(x)= VX~ 2VX L then:
Xx-1-1

> (A) £ (10)=1 (B) f'(3/2)=—1 "7(C) domainoff(x) i x>1 (D) none
Q.71 Two functions f& g have first & second derivatives at x = 0 & satisfy the relations,

% (0= 5 7'©=20'©)=4g(0), 0" 0)=5"(0)=6(0)=3 tnén:

. (A)-if hp)= 1% then h (0) = = (B) if k(x)=f(x) . g(X) sinx then k" (0) = 2
g e " L ¢ N
(7) A\ 4 r(X) 1
o c) Limit §v0 - - D) none

R TR ©)

; (mx)/,n(/,nx) dy \

EQ.?Z If y=x ; then dx IS equalto.:
2 (A) L (enx™ e 2emx i (inx)) B) ¥ (Inx)"(" (2 In (Inx) + 1)

X X

o y 2 y (ny

o)) (C) —— ((Inx)2+2In(Inx)) (D) 2= (2In(Inx) + 1)

@ X fnx X fnx
X

O
&

~ ANSWER KEY
501 A Q2 C Q3 B Q4 D Q5 B
206 B Q7 B Q8 C Q9 A Q.10 C
Q.11 B Q.12 D Q.13 B Q14 D Q15 C
TQ.16 D Q.17 A Q.18 B Q19 C Q20 C
Q.21 A Q22 B Q23 B Q.24 B Q.25 C
=Q.26 C Q.27 C Q.28 D Q.29 D Q.30 C
Q31 D Q.32 D Q.33 D Q.34 B Q.35 D

Q.36 D Q.37 B Q.38 D Q.39 A Q.40 C
NQ.41 C Q42 C Q43 D Q.44 D Q.45 B
Q.46 C Q.47 B Q.48 C Q.49 A Q.50 B
Q.51 D Q.52 B Q.53 C Q.54 B Q.55 A
XQ.56 D Q.57 D Q.58 D Q.59 A Q.60 B
LLQ.61 B Q.62 D Q.63 B

Q.64 AB,C Q.65 AC Q.66 CD Q.67 ACD

Q.68 ABCD Q.69 AB,.C Q.70 AB Q.71 AB.C Q.72 BD
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dy :
If f'(x) = /ox2 _1 andy = f(x?) then ax atx=1is

(A) 2 (B) 1 (C)-2 (D) -1
X dy _
Ify=X thendx =
(A) 2 mx. X< B @mx+1). X  (©@mx+1). X TLO)xC . mex?
tan’l(sinij
If f(x) = e 2) thenf'(0).
1 1
A 5 B) -3 ©)1 (D)1
d
Ify= X thend—y =
av X X
b+ X
[= I
A& By P o) —2 oy —P2
()ab+2ay ()ab+2by ()ab+2by ()ab+2ay

2
Let f(x) = sinx; g(x) = x* & h(x) = log,x & F(x) = h[g(f(x))] thend7 is equal to:
(A) 2 cosec®x (B) 2 cot(x?) — 4x2cosec?(x?) (C)2x cotx®> (D) -2 cosec?x

d
Ify=(L+x) (1 +X2) (L+X)wewns (1+x2”),thend—i atx =0is

(A) -1 (B8)1 (€)0 (D) 2"

dy 1
Ify= Sinfl(x 1-X + VX 1—x2) and — =————=—= +p,thenp=
y N x4/ o = afa P p

1 1
(A0 (B) i (©)sinx ®) [
If X2 4 y? = etwhere t = sin™ ( Y J thend—y'
X2 +y? dx -
X-y X+Yy 2X+Yy X—y
A) — B) —— D
(A) Xty (B) i~ (©) X_y O) 2x+y

o xt-1 x?+1 dy
If y =sin? 21 + sec? 21 | x| >1thend—x is equal to:

2

A B C)o D)1
(A (B) &y (©) (D)
he diff I ff f ! t 1 L
The differential coefficient of sin* ——— w.r.t. cos™ ——— is:
1+ t2 1+ t?
A) 1l B)t C D) none
(A) (B) ©) 0 (D)
. L ntx _
Differentiation of 1 w.r.t. tan-tx is:
1+tan = X
e a1 o1 oyt
A Trantx (B) - © Q+tan‘lx (0) (1+tan*x)?
Let f(xz be a polynomial in x. Then the second derivative of f(e), is:
(A)f"(e).ex+f'(e) (B)f"(e).e>+f'(e¥).e* (C)f" (&) e (D) " (e¥). e+ f'(e). e
f g h
If f(x), g(x), h(x) are polynomials in x of degree 2 and F(x) = g n , then F'(x) is equal to
f" g" h"
(A1 (B)O (©)-1 (D) f(x) . 9(x) - h(x)
y Y1 Y2

If y = sinmx then the value of Y3 Y4 Ys| (where settings of y shows the order of derivative) is:
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ndepen epen ependent of X but independent o
(C) dependent on both m & x (D) independent of m & x.
£15.  Iff'(5) =7 then Mt UCRR) z_tf(5 Y.
S A)O (B)3.5 C)7 (D) 14
6-)16. Let ef® = In x. If g(x) is the inverse function of f(x) then g’ (x) equals to:
© (A) e (B) e + X (C) e+ (D) ex+Inx
S n
wnN17. If u=ax + b then—— [f(ax + b)] is equal to:
~ dx
oM n dn n n
n A f(u B) a f(u C)a f(u D)a™ f(u
< ()du”[()] (B) Olun[()] ©) Olun[()] (D) dx”[()]
g 2X — dy
18. Ify=f & f'(x) =sinx then— =
y (Xz +J (x) X
14 x — x2 _ 2(1+x-x? _
A) 2= sin (2)2( 1) (B)—( ' ) sin | 21
(1+x2) x“+1 (1+x2) x*+1
1-x+x? 1
(C©)————7 sin (%—j (D) none
(1 + x2) x“+1

d d?
19. If y2 = P(x), is a polynomial of degree 3, then 2 [d_xj {ys . d%) equals:

(AP (ﬁ.() + P’ (x) (B)P(x). P (x) (C) P(X).P"(x) (D) a constant
Part : (B) May have more than one options correct

Two functions f & g have first & second derivatives atx = 0 & satisfy the relations,

f(o):i,f'(O):Zg'(O):4g (0),g" (0) =5f"(0) = 6f(0) = 3 then:

e from website: vwvw.TeigoCIasses.com & WWW.
o

9(0)
. f(x) 15 _ )
(A) if h(x) :@ then h’(0) :I (B)if k(x) = f(x). g(x) sinx then k' (0) = 2
Limit 9°C9 _ 1
c — = — D) none
( ) x—0 f'(X) 2 ( )
1:n—l (x) d .
21. Iff, (x)=¢€ foralln'e N andf, (x) =X, then& {f, (x)}.is-equal to:
d
(A) fo (). g {Faa (0} (B)f, (%) f,_1 (X)
C©)f, (x).f, (X)..oen f, (x). f, (x) (D) none of these
22.  Iffistwice differentiable’such that f(x) = —f(x) and f'(x) = g(x). If h(x) is a twice differentiable function such that
o h'(x) = [f(X)]> + [g(X)]? . If h(0) = 2, h(1) = 4, then the equation y = h(x) represents:
I (A acurve of degree 2 (B) a curve passing through the origin
¢ (®) a straight line with slope 2 (D) a straight line with y intercept equal to 2.
(&) 3
Dc?23. Given f(x) = —X? +x2sin 1.5a-xsina. sin 2a - 5 sin~! (a2 - 8a + 17) then:
> (A) f'(x) = —x2 + 2x sin6 — sin4 sin8 (B)f'(sin8)>0
© (C) f' (x) is not defined at x = sin 8 (D) f'(sin8) <0
324. If f(x) = x3 + x2f'(1) + xf""(3) for all x € R then
% (A) f(0) + f(2) = f(1) (B)f(0)+f(3)=0 (C) f(1) +1(3) =1(2) (D) none of these
25 If f(x) = (ax + b) sin x + (cx + d) cos x, then the values of a, b, ¢ and d such that f'(x) = x cos x for all x are
o (A)a=d=1 (B)b=0 (C)c=0 (D)b=c
c
S EXERCISE -2
@)
a) d?y dy
- Ify=Ae-Kcos (pt+c)then prove that el +2 ka+ n?y = 0, where n?2 = p2 + k2.
Ihl:JEvaluate the following limits using L' hospitale rule as otherwise
LL2' LXiTOit log 2, (tanZ 2x)
(x-a)* (x-a)® 1 (x-a)* (x-a)® 1
4 3 4 2
3.ty =| P R I et = | P () L i the value of A,

(xc)* (x=<)® 1 (x-¢c)* (x=¢)? 1
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_ d’y 8b

4, If x =atd &y =Dbt2, wheretis a parameter, then prove thatd? = 572317
- o dy __sima
85. If siny = x sin (a +y), show that& = 1_ oxcosax® -
o F f* g 2 _ F" " ¢
(C6. If F(x) =f(x). g(x) &f'(x). g '(x) = c, prove thatF=T+E+G & = =T+E.
e ) ) . o
7. If oo be arepeated root of a quadratic equation f(x) = 0 & A(x), B(x), C(x) be the polynomials of degree 3, 4 & 5+
N A(x) B(x) C(x
4 A( ) B( ) C( )
C(% respectively, then show that (o) (o) (o) is divisible by f(x), where dash denotes the derivative.

A'(a) B'(a) C'(a)

e
E 57302
> 14y

. dx 1 1

8. Show that R =g, can be reduced to the form R = 7+ 7 -

7)2/ dZy 3 dZX 3
o dx dy
c Also show that, if x = a sin 20 (1 + cos 20) & y = a cos 20 (1 — cos 20) then the value of R equals to
4acos 30.

89. Differentiate the following functions with respect to x.
Us SinX — XCOSX 1-CcosX
QO i 2 i — ‘11{—
8 () X4. In x. ex () XSiNX + COSX (iii) tan(tan L1 cosx
‘—SExercise # 1
O1. A 2. C 3. A 4 D.5. D 6. B 7. D 8 B 9. C 10. A 11. . C
_54)12. D 13.B 14.D 15.C 16.C 17.C 18. B 19. (04 20. ABC
F—21. AC 22. CD 23. AD 24. ABC 25. ABC

Exercise # 2

2.1 3.3
.. x?2 1 X
@9 () ex(2/n x+1+x/Inx) (i) ———— 5 (iii) — sec’ =
= (xsinx+cosx) 2 2
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