SUCCESSIVE

DIFFERENTIATION

SYNOPSIS

If y=1(x) is differentiable at any point ‘x’ then its

Lt f(x+h)—f(x)
h—0 h

called the first derivative of f(x)

derivative is f'(x) anditis

Ifthe derivative of y =f(x) is derivable at ‘x’, then

the derivative of f'(x) denoted by f'!(x) is called
second order derivative of f(x) at ‘x’.

Lt flx+h)-f'x)

Fliog =, HO)

If the (n-1)th derivative of y=f(x) is differentiable

at x then its derivative is called the nth derivative
of f(x) at x and it is denoted by

d
f ™(x) or D"y where D= 1 ory,ory".

dy d d'y
For 5 € N andn>1 then W —a N

Ify=(ax+b)™ and me R -N then
y=a"m(m—1)(m-2)....... (m-n+1) (ax+b)™™

m e Nand

!
( m ')'an(ax+b)m_n
m-n)!

® n<m, then y =

® n=m, then y =a"n!

® n>m, then y =0
T

Yn= (—l)n_l(n —1)!a " sin n@sin”" @
a
where g =Tan™' |

_ X _(—1)nn!C0s(n+l)¢9
y_x2+a2 thenyn— rn+1

where ¥ = Vx? +a?;0 =Tan™! (gj

X
Ify=e*theny =a"e™

Ify=a™ theny =m"a™(loga)"
(-D"a"n!
(ax + b)"*!
)" e (-1

(ax +b)"

1
Ify = b theny =

If' y=loglax+b|theny =

(71)n a't (m+n-1) 1

(m=1) 1 (ax+p)"T7

1
If yi(aerb)m then 'n =

b
If y= D then
cx+d
3 (- l)n_lcn_l(ad —be)n!
Yy = T ;(ad —bc #0)

If y = Cos(ax+b) theny =a". Cos (n—; +ax+ b)
Ify=Sin(ax+b) then y, = a". Sin (“7“ ax+ b]
If y=e* Sin(bx+c) then

¥,= (a2 + 62 ]2 e Sin [bx-+c-n Tan'(b/a)]

If y=e* Cos(bx+c) then

¥,= (a2 + 52 )2 e Cos [bxtc+n Tan'(b/a)]

Ify=a*.Sin(bx+c) then

Yn:[(loga)zwLszVz.a" .Sin[bx+c+nTanl( b D
log,a

If y=a*.Cos(bx+c) then

7,
Y, = [( log a)z +b’ J/Z .ax.Cos(berc +nTan” (102, aD
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5. D¥Cos?7x)=
®  LEIBNITZ THEOREM: It helps to find the nth 1) 2 2% Cosl4x 2)27 7% Cosl4x

derivative of the product of two functions of x. If 3)27 7% Sinl4x 4)-27 7% Sin14x

y =uv, where u and v are functions of x, having
2

derivatives of nth order, then 6. IfS=aCos 3t+b Sin3t then d—zs =
Yo = "Cu v U v TGV, )-9S  2)-S 3)9S 4)S
+'Cu_v+..+"Cuv 7. D(Cos3x)=
1) 3°Cos3x 2)-3°Sin3x
Where suffixes of u and v denote the number of 3)3%Sin3x 4) -35Cos3x
times they are differentiated 8.  D3(e™Cos4x)
5x
®  Ifx=f(t), y=g(t) then 1) 641 Cos4x 2) 4132 ¢ Cos4x
dy gl(t) . dzy _ gl l(t)fl(t)_gl(t)f“(t) 3) 41372 ¢ Cos[4x+3Tan"'(4/5)]
dx fl(t)’ ax2 {fl(t) 3 4) 412 ¢ Cos[4x+Tan"'(4/5)]
9. D" (e*sinx)
(afj 1) 28 e* Sinx 2)-2% e* Sinx
dy _\ox 3) 28 exCosx 4) -28 e* Cosx
® [If f(x,y)=Cthen dx of | and
oy 10. DZl(e‘Bx cosxj =
42 £ £2 — 26 fi £y + oy f2
g’ _ _l y y3 y oy J 1)221(6\/3 X cosxj 2)221(6\5 X sinx)
dx fy

MULTIPLE CHOICE QUESTIONS | 1. [Ify=e™Sin(Gx+4)theny, =
1) (18)" &> Sin[3x+4+ (%j]

LEVEL-I
2) (37 ' ¢ Sin[3x+4+| -
1.  D'(Cos2x) ) (32 ) e* Sin[3x 7 )]
1) 219 Sin2x 2)-21°Sin2x
r
3) 21 Cos2x 4) 21 Cos2x 3) (3 43 ) Sin[3xd+ (”Tj]
2. D¥(Sin5x)
1) 5% Sin5x 2) -520 Cos5x ‘ i
3)-5% Sin5x 4) 5% Cos5x 4) (18)" Sin[3x+4+| = ]]
3 D2 [Sin(l)] — 12. Ify=e'*Cos(5x+2) then y. =
’ 2
5
1 n ~-12x _ ) ——
1)22 Sin(%) 2)2F Sin(%) 1) (169)" e'>* Cos[5x +2 - n Tan (12j]
5
-1 n A-12x _ -1 | —
3) 2% Sin(%) 4)2T Sin(%) 2) (13)"e'* Cos [5x +2 -n Tan [lzj]
4.  D¥Sin*3x)= 5
8 g 3) (13)" e Cos [5x +2 - n Tan! I ]
1) & Coséx 2) =% Cosbx
2 2 s
68 _68 4) (13)"e'*Sin [5x +2 - n Tan™! (Ej ]
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13.

14.

15.

16.

17.

18.

19.

20.

21.

Ify=(7x+3)" theny, =

171100 2)7"110  3) 11! 4) 710!

2x+3
Ify= xrd theny =

(=1)"5"7n! (-5 17
1) (5x+4)n+1 ) (5X+4)n+1
(-)™5"7n! 5" (=7n!

(5x+4)" (=" ) (5x +4)"H!

Ify= m theny =
(=1)"a"n! (=DM a"(n+1)!
) (ax +b)"*? ) (ax +b)"*?
(-D"a" a"n!

) (ax + b)nJr2 4) (ax + b)n+2

Ify=(5x-7)*theny =

()" (n+2)!5" (=D 15" -1y

2A(5x=7)" ) 2A(5x-7)"
(=1)"5" (n +2)! (=)"5"(n)!
3) 21(5x —7)"*? 2(5x—7)"
If'y=x""logx thenxy -(n-1)y=
1) x™? 2) x™! 3)xm 4) xn*!
Y rer e tena(0)=
1. 0 2.1 3.-1 4.12

If p(x) is a polynomial of r* degree and

;:n I:p(x)] =0 then

1. n=r 2. n>r 3. n<r 4. n=r/2
The n derivative of ¢og* x ifn=2k+1is
1. 1 2.0
kr
n 2" cos—
3. 4 4. )
If ¢* + xy = then y, (0) =
1 i 2 L 3 l 4. 1
e’ e’ T e

22.

23.

24.

25.

26.

27.

2

d
If y=sin™' x—sin~'y/1—x* then dx); =
2 2x
LT 2 (1—¢)”
2 -2x
31— (1o

If x=cos" @,y =sin" @ then y,=

| L.cosz”_lé? 5 n_—l.sin"‘3t9
" n-1 sin"’@ " n cos"'@
3. n—1.tan"’.sec’ @

cos" "6
If y=xe" then x’y, + xy, =
1. 0 2.y 3. -y 4. 1y
If y=e".cosx then y,=
1. 0 2.y 3. 4y 4. -4y
If f(x):x—x2+x3—x4+ ..... for |x|<1 then
S (0)=

-2
1. (1+x)2 2. -2
3.2 4. -1

If f(x)=x"+4 then

fl (1) . fll (1) . flll (1)

f()+ " 5 o Fo=
L pm 2. 2" 44
3. on

1+l+—+ +i
4. TR TR -

KEY

1.4 2.1 3.2 4.2 5.2
6.1 7.2 8.3 9.1 10.2
1.2 12.2  13.2 14.4 15.2
16. 1 17.2  18.1 19.2  20.1
21.2 22,2 23.2 24.2 25.4
26.2  27.2
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- 2 d
LEVEL-11 12. Ify=e? Cos3x and j—§ +a (ﬁj +by=0,
2 X
1' Ify = E [ex/c + e—x/c] then yZ_CZ (ﬂ] — then a— , b=
2 dx 1)4,13  2)13,4 3)-4,13 4)-4,-13
Do 2)¢c? 3)c/4 41 13. D3 (3*Cosx)=
2. Iflogy=Tan'x then (1+x?)y, + (2x-1)y, = 1) e°£3 Cos [x+8Tan"' (log3°)]
1)0 2)12 3)-1 4) 1 2) [(log3)*+1]* e*# Cos[x+8Tan"(log.¢)]
3. Ify=asin(logx) then x’y,+xy,= 3) [1+(log3)*]® €% Cos[x +4x]
Dy 2)ay 3)-y 4) a%y 4) [1+(log3)2]® e¥° Cos[x+8Tan" (log3)]
4.  Ify=2Sin5x. Cosx theny = 14. Ify=ax"'+bx"thenx’y,=
e [T e (17, ) ny 2)(ntl)y 3)-n(nt+1)y 4)n(n+l)y
1) 6" Sin 7+ X | +4"Sin 7+ X 15.  Ifax*+2hxy+by*=l, theny =
. . . h? —ab h? —ab h? +ab A h? +ab
2) 6" Sin (7 + 6XJ - 4" Sin (7 + 4xj Jix+by 2 (hx +by)* 3) (hx + by)? ) hx+ by
na na log(x +y1+x7) :
3) 6" Cos (74‘6)6)4— 4™ Cos (74-4)6) 16. Ify= m then(1+x )y1+Xy=
o o 1)y 2) -y 3)0 4)1
4) 6" Cos 7+6x - 4" Cos 7+4x 17. Ify=logx*theny =
5. Ify= e2Cox then (1-x?)y,-xy, = 1 D" '(m-1! 2) D" '(m-1)!
1) ay 2)-ay  3)-ay  daly X 2x"

6.  D’(4Sinx Cos’x) = 2(-1)" (n—1)! 2™ (-1
1)3Cos3x+Cosx  2)-(3"Cos3x+Cosx) ) Vo a
3)-3’(Cos3x+Cosx)  4)-3"(Cos3x+Cosx)

18. Ify=X2_a2 theny =
3+2logx il
7. +Tan™! (#j then 1) (D ot S
—6logx 2a | (x-a)" (x+a)"
ay ()" n! 1
e D2 [T e
D2 21 3)0 4) -1 a1 1

8. Ify=Sin(Sinx) theny, +Tanxy = 3) ", ™ + =
1o 2)y 3)yCos’x  4)-yCos’x )

9. Ify=e*Cosxtheny, 4y = -D"n!| 1 L1
Dy 2y 3y 40 Y o0 xma (e

10. Ify=e™(ax+b)where a,b and m are constants, il
theny,-2 my, = 19. Ify= theny =
1) m%y 2)-m’y  3)m’y?  4)my? (x-Dix-2)x-3) !

11. Ify=e**Sin’x theny = \ 1 3 2

r/ " 1) (_1) n!|:(x_1)n+l _(x_z)m—l +(x_3)n+1:|
1) 3 e 1372 e Cos2x
2 2 n 1 1 1
2) (=D)"nt n+l + n+l + n+l
3n 13% (x-1) (x-2) (x+3)
2) > ex- = e*Cos [2x+n Tan'(3/2)]
3) (-1)"n! S
3n 13% x-D" (x-2)" (x-3)"
3) 5T e*Cos[2x+n Tan'(2/3)]
1 1 1
-nt
4) 37 ¢ - 1372 e Cos[x-+n Tan'\(3/2)] 4) D Lx T e (xg 3yt }
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Ify=log(x*+6x*+11x+6) theny =

1) (—l)nn!{ ! + ! + ! }
x+D" x+2)" x+3)"

2) (—1)“1(n—1){ SN S—— }
x+D" (x+2)"  (x+3)"

_ 1 1 1
)™ (n-1)!
3) ( ) (n ) |:(X+1)n+1 + (X_z)n+1 + (X+3)n+l:|

_ 1 1 1
" 1
4) ( ) |:(X+1)n+1 + (X—2)n+1 + (X+3)n+1:|

d3! X
dx31{(x—1)2:|:
) > __3r 3
D x-)*? x-1n* 2) x-)*? x-1DF
) > o3 3
3) G- (x-1)2 4) x-DP (-1

Ify=(1-xy%e%* then(l-x)y, =

ox
1) ay 2) axy 3)7 4)-axy
If y=(A+Bx) e“ theny, -2 ky +k’y =
Diky — 2)-ky  3)0 4y
If x>+y*=2 and y=Ay”> then A=
1) -2 2) -1 3)0 4H1

If (a+bx) e =x then X%y, =
Dxy-y  2)(yxy) 3)(xy,-y)? 4)(y,xy)’

The functiony= eV* 4¢ VX then xy“Jr%yl =

Dy Degy
D! (x? Sin3x) =
1)-3"x%Sin3x +20. 3°x Cos 3x - 90 . 33 Sin 3x
2) -319%2 Sin 3x 3)0 41

D' (x*logx)

1)-9!'x 7+30. 8! x7+270. 7! x7
2)9!x7+30. 8! x7+270.7! x7

3)0 41

D" (x.Cos3x)

1)3n {XCOS(HZ—TC + 3x] + nCos(% + 3xj}

nmw nmw
2) 3n-l {XCOS(T + 3x] + nCos(T + 3x]}

3)0 4)y

30.

31.

32.

33.

34.

35.

36.

37.

38.

3) 3! {xCOS(% + 3x] + nCos((n_% + 3xj}

4) 3! {?)xCos(n—;t + 3xj + nCos( (n ;l)n + 3xj}

Dm (x3.e¥) =

1) e>[8x3+12nx>+3n(n-1)x-+n(n-1)(n-2)]

2) 2m2e>[8x*+12nx2-3n(n-1)x+n(n-1)]

3) 273X [8x3+12nx>+6n(n-1)x+n(n-1)(n-2)]
4) 2> [8x3*+12nx>+3n(n-1)x-+n(n-1)(n-2)]
Given (1+x?)y, + (2x-1)y, =0 then
(1+x?)y ., +(2nx+2x-1)y =

1) -n’y 2) (n*+n)y,
3)-(n+n)y, 4)-(n+n)y,,

Ifx =logtand y=t*1theny'(1) att=1 is equal
to

1)1 2)2 3)3 4)4
Ify=10*-10*theny =[When ‘n’is even]

1) y(log 10) 2)0
3) (logl0)"(10*-10*)  4) (log 10)"
Iy = ax+b then 2 B

Y x+d ANy =
1. 3y; 2. y3 3. 3y; 4. 3y°

(1+y12)3/2
If y* = 4ax then atx=ais
Y2
1. —42a 2. 42a
42
3. \/7 4. —4q
a

If p(x) is a polynomial of degree 3,p(0) =4,
p'(0)=3,p"(0)=6 then p'(-1)=

1. 10 2.8 3.6 4. 0

If p(x) is a polynomial of degree n with
p(2)=-1p'(2)=0,p"(2)= -2,

P (2)=-12,p" (2) =24 then p''(1) =

1. 26 2.13 3. 29 4. 62
The least value of n so that y, =y, ., where
y=x"+é"

1. 4 2.3 3.5 4. 2
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39. If f(x) = sin(sin x) and (x—1)+1 1 1
= +
; 1 (x—1)2 x—1 (x—1)2 anduse F, F |
cotx.f" (x)+ f'(x)+g(x)cotx =0 then
28. UseF
g(x)= 29. UseF,
1 —cos (cos x) sin? 31. lefere?ntlate the given equation once and verify
the options.
2. cos(cosx)sin’ x 32. UseF,
33. UseF,
3. —sin(sinx)cos’ x
4. sin(sinx)cos’ x LEVEL - 111
1. IfCos’(y/b)=nlog(; ) then X’y +xy, =
KEY Dry 9wy 3wy Any
1.2 2.1 3.3 4.1 5.4 2. Ify=aCos(logx) +b Sin(logx) then x’y +xy, =
6.2 7.3 8.4 9.4 10. 1 1) -y 2) Iy 3y 4) y?
1.3 12.1 13.2 14.4 15.2 3. Ify=Cos(3Cos'x)theny, =
16.4 17.4 18.2 19.1 20.2 1)12 2)-12 3)24 4) 36
21. 22,2 23.3 241 25.4 4.  Ify=Cos'xtheny =
26.1  27.1 28.1 29.4 30.3 i i
31.3  32.4 331 341 35.1 1) 2™ Cos(;”Xj +4"Cos (7+4XJ
36.4  37.1 38.2 39.4
nrw nrw
2) 2*! Cos (7+2xj - 223Cos (7+4XJ
NOTE: F, Stands for K" formula in the synopsis.
nrw
HINTS 3) 2! Cos (7+ 2xJ + 4*1Cos (ﬂ N 4"}
2
x
1. Express the function as ¢ cosh — and simplify.
¢ 4) 2 COS(M+2XJ +223Cos (ﬂ+4xj
4. Express ‘y’ assin 6x +sin4x anduse F 2 2
7. Usethe formula 5. Ify=Sin’x.Cos’x theny =
nw nmw
Tan™ [la—Jrab j =Tan™ (a) +Tan™ (b) 1) 22~ Cos [7+ 4xj 2) 23 Sin [7+ 4xj
nw (nm
3x(1-cos2x 3) -2*** Cos [7+4XJ 4)22n+3 Sm(T—‘WJ
11. Express ‘y’ as € s anduse F_,F _
6. Ify=4Sin3x.Sin2x.Sinx theny =
13. UseF,
15. UseF, 1) 2°Sin (%-‘rsz +4"Sin (%+4xj
17.  Express the functionas 2 logx and use F |
18.  Express the funciton as —{ - } and -6 Sm[ 2 +6xj
2a ([ x—a x+a
use F; nz
19.  Resolve into partial fractions and use F, 2) 2" Cos e 3
20. Express the function as
7+ ax
log(x +1)+log(x +2)+log(x+3) anduse F Cos( ) j
—x nrw
21. Express (x—1)2 as + 27 Cos (7+6xj
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10.

I1.

12.

13.

14.

15.

16.

. [ n7w . (nw
3) 2» Sln(7+2xJ + 2n Sln(7+4xj
r
-3"Sin (%Jr 6xj
2 s 25e2e) o {20

- 3"Sin (%Jr 6x)

If f(x) = Sin®x+Cos®x then f'!(x)=
1) -6Sindx 2) 6Sindx
3) -6Cos4x 4) 6Cos4x

ax+b
Ify= p— then 2y .y,=

Dy’ 2)-y, 33y} D4y,
2

Ify =X 3XH hen (1-x)y, =

Dy, 2) 2y, 3) 3y, 4) 4y,

If y'"™+y'm=2x then (x*-1)y, + Xy, =

1) my 2)-my  3)-m’y  4my

Ifx*-xy+y*=1theny,at(0,1)is

1)1/8 2)-1/8 3)1/16 4)-1/16

The function y= (x*+1)* should be differentiated
n times to result in polynomial of the 30th degree,
thennis equal to

1) 20 2) 30 3)50 4)70
Ify= ox_x2 thenyly =
1) -1 2)0 31 4)2

2
If fi(x) = X? , If 0<x<1, f(x) = 2x2-3x+(3/2), If

1<x<2 then the function f'! is.....

1) Continuous 2) Discontinuous
3) Differentiable 4) Not differentiable
3
Iff(x)= — X then £11'(0) =
x2_
1)-3! 2)0 3)1 4) 3!

X4
D* (x-D(x-2)|~
1
(x-1)°

16 1
2)-24 x-2° (x-1)°

| 16
DA oy

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Jlte
DM wo

| 16 N 1
DA xp?

D" (x"logx)=

Dn! [ 1+logx+(1/2)+(1/3)+....(1/n)]
2)n[1+logx + (1/2)+ (1/3) +.... (1/n)]
3) 1+tlogx+(1/2)+(1/3)+..... + (1/n)]
4)n! [logx+(1/2) +(1/3) +.....(1/n)]
Ify=x‘logx theny, =

1) 74 2)0 3)30  4)24logx+50
Ifx=Sing,y=Cos3 ¢ then (1-x?)y, - xy, =
Dy 2) -3y 3)3y 4) -9y

. d’
Ifx=aCos’0 ,y=bSin’¢ then the value of d—;’
X

t _T
at o 6
24a

32a2
4) 27b

32b
) 27b

2722

27b
32a2

)] 2)

. d? .
If x =e' Cost, y = ¢' Sint then d—z att=01s

X
10 2)2 3)2/e 4)1/2
Ifx =a(t-sin t) and y=a(1+ Cos t) then the value

T .
ofy,att= 5 is

l)a 2)a? 3)1/a 4) 1/a?
Ifx=2Cost-Cos2t,y=2Sint - Sin 2t then the

value of'y, att= % is

1)1/2 2)3/2 3)-12 4)-3/2
Ifx = Cos tand y = Sin 4t then (1-x)y -Xy, =
1) 4y 2) -4y 3) 16y 4) -16y
If x = Sint, y = Sinkt then (1-x*)y,-xy, =
1) ky 2) -ky 3) Ky 4) -k’y
2
If x = Sin't and y = log(1-t?) then jx—z at

t=1/21s

1)-8/3 2)8/3 3)3/4 4) -3/4
Let fbe a twice differentiable function such that
fl(x) =-f(x) and f'!(x) = g(x). If h!(x) = [f(x)]* +
[g(x)]?, h(1)=8 and h(0)=2 then h(2) =

1)14 2)12 3)2 4)3
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28.

29.

30.

31.

32.

33.

34.

35.

If y? = p(x) is a polynomial of degree 3, then

d| 5d?
2 d_x{YS ﬁ:‘ =
1) p(x) +p'(x) 2) p(x). p'(x)

3)p(x).p"'(x) 4) A constant
If f(x) = (1+x)" then the value of

11 n
f0y+ 0y + — Dy 4O
2! n!
n 2) 2" 3) 2! 4) 2m1
x" Sinx — Cosx
n! Sin| 22| Cos| 2E
Iff(x) = ( 2 j ( 2 j then the value
a a2 a3
d"f .
of 4 atx =0, for n=2m+1 is equal to
X
1) -1 2)0 3)1 4)2

Let f(x) = Sinx, g(x) =x2, h(x) =logx, if f(x)=h
2
{Re(x)} then 5 =

1) 2 Cos’x 2) 2Cot x? - 4x*Cos’x?
3) 2xCotx? 4) -2Cosec’x

The third derivative of a function f(x) vanishes for
all x. If f(0)=1, f'(1)=2 and f'(2) =-1 then
f(x)=

—x2—3x+1

1) x3+3x+2 2) 5

x? +3x-1 2 332 +10x+2

2 2
Let P(x) be a polynomial of degree 4, with P(2) =
-1, P'(2) =0, P''(2) =2, P''}(2) = -12, PV(2) =
24 then the value of P''(1) =
1)-12 2)2 3)24
Iff: R - Risa function such that
f(x) = x3+xf1(1)+xf11(2)+f}(3) for x e R then
f(2)=

3)

4)26

1)2 2)-2 3)f(1) 4)(0)
If x*+y?=R?*and K = 1/R then K=
Y2 |2l
D iyt D Jasypy
21y, | 3y |

Y Jasyd?

36.

37.

38.

39.

If f(x) =x" then

POEALIAC AU PAUR

2 3 n!
(AIEEE-2003)

1. ot 2.0 3.1 4, o
dzy

dx’
If y= sin(3 sin”' x) then xL—>t0 log (1+x)

sinx cosx

Iff(x): 6 -1
p

, s where p is constant
P P
then /"' (x)atx=0is
1. p 2. p+p2
3. p+p’ 4. independent of p
y oy
If y =sin px then Vs Ve Ys|=
Yo V1 g
1. 0 2.1 3.y 4. -y
KEY
1.3 2.3 3.3 4.4 5.3
6.1 7.3 8.3 9.3 10. 4
1.4 12.4 13.1 14.2 15.1
16.1 17.1 18.4 19.4 20.1
21.2 22,3 23.4 244 254
26.1  27.1 28.3 29.2 30.2
3.2 32.4 33.4 34.2 352
36.2  37.2 38.4 39.1
HINTS
Express y as 4x3-3x
3 cos2x cosdx
Express Cos*x as 5+ + and use
8 2 8
F14
) 1—cosdx
Express the function as 2 anduse F,
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6.  Express the function as sin2x-+sin4x-sin6x and use
FIS
8. UseF,
9. Crossmultiplyanduse F,
11. useF,
12.  Here ‘y’ isa 100" degree polynomial
13.  Square the function and differentiate.
" "(x)-f'(1
14. Evaluate f (1) = Lt M
x—1 x-1
3
15.  Express the function ——— as
x —
(x 2 1+1 ) X B 1 1 1
2 _x+2{x—l x+1}
and use F,
17. Byverifying the options
18. UseF,,
19. UseF,
20. UseF,
21. UseF,
27.  Differentiate h'(x)={ f( x)}2 + {g(x)}2 and use
the hypothesis. That givesh''(x)=0 = h(x) =
C x+C,
use conditions to get the result.
28. Differentiate y>=p(x) three times.
and obtain,
23y, y,tyy,) =p''(x) --> (1) say
d
since Za(y3yz) = 2{3y2y1y2 +¥3y3
A multiplying equation (1) by ‘y*’ the result follows.
29. Differentiate f(x) ‘n’ times successively and use
"c, e F e =20
32.  Verifying the given conditions from the options.
35. Differentiate the function two times and obtain the
result.
LEVEL -1V
NEW PATTERN QUESTIONS
d’y
1. LIf y=cos(3cos” x) then — =24
y=con(acos ) then £

II: If y =sin (7 sin”’ x)then

(1—)c2)y2 —xy, +49y =0

1) only Lis true 2) only Il is true
3) both I and II are true
4) neither I nor Il true

LIf f(x)=(1+x)" then the value of

f(o)+f(0)+2i!f(0)+ ------ +%f”(0)is2"

II: f(x)=x"+4 then the value of

1 1
f(l)+f‘(1)+5f”(1)+ ...... +;f”(1)ls
2" +4
1) onlylis true 2) only Il is true
3) both I and II are true
4) neither I nor I true

I If y = sin xsin 2xsin 3x then

oyt sin(ﬂ[+4xj—6” sin(ﬂr—%x}rl’ sin(ﬂ+2x]
4 2 2 2

II: If y = sin 2xsin 3xsin 4x then
-9" sin (ﬂ + 9xj +5"sin [M + 5x]
2 2
yn -
4 u . [ AT . [ nm
+3" sin (— + 3x] +sin (— + xj
2 2

1) onlyLis true
3) both I and II are true
4) neither I nor Il true

2) only Il is true

LIf y =cos (m sin”' x) then

(l—xz)y2 —xy, +m’y=0

I If logy= tan~' x then

(1+x2)d2y+(2x—l)d—y=0

dx’ dx
1) onlylis true 2) only Il is true
3) both I and II are true
4) neither I nor Il true

L:If a = y, (1) where y = cos(log x),b =, (0)
where y = tan' xand ¢ =y, (1) where

y= (log x) / x then the ascending order of

a, b, cis

1)a,b,c 2)b,c,a 3)c,ab 4)a,c,b
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6.  Match the following
LIf y=a+be*then y, +4y, = a)0
b
ILIf y=ax+—then x*y, +xy, = b)y
IIL If Xy = ae’ +be™™
then xy, +2y, = )Xy
1
IV.If y= xe * then x3y2 +xy, = d)—-y
I)ab,c,d 2)b,d,ac 3)adb,c 4)dchb,a

A : The ,* derivative of 10g(3x+4)is

3" (=1 (n-1)!

(3x+4)

R:If y=1log |ax + b| then

(1) (n=1)la"
(ax + b)"
1) Both A and R are true and R is the correct
explanation of A
2) Both A and R are true but R is not correct
explanation of A
3) Aistrue but R is false
4) Ais false but R is true

A : The ,* derivative of sin5Sxcos3x is

l 8" sin ﬂ+8x +2"sin ﬂ+2x
2 2 2

R:If y =sin(ax+b)then

Yn =

n o nmw
y,=a sm(ax+b+7J

1) Both A and R are true and R is the correct
explanation of A
2) Both A and R are true but R is not correct ex-
planation of A

3) Aistrue but R is false
4) Ais false but R is true

KEY

3.3
8.1

1.3 53

6.1

2.3
7.1

4.3

LEVEL -V

o B (—1)" a'n!
1. Iff(x)_y_ax+b then yn_(ax+b)n+l
2x+3
i If y= S;C:4thenyn =

) Al N GV

D (5x+4)" 2) (5x+4)"
()57t (5)7CDn!

3) (5x+4)" (1) (5x+4)"

b ‘”Lxl—éz)s ‘(x—llf}
2 _2{@1—62)5 ‘(x—llfl
2 4':<x1—62>4 ‘(x—ln“:
8 e +(x—11>“:

PREVIOUS EAMCET QUESTIONS
2004

2

. dy
1. =sin”' x = (1-x =
Y ( ) dx2
dy
1) —x o 2)0
dy dyY
3) ¥ dx 4)x(dxj
2. If f:R— Risaneven function having deriva-
tives of all orders then an add function among the
following is
l)f” 2) f\H 3) f\_,_fH 4)fH+fIH
2003
3. f(x):xze’”” then f” (0)=
1)0 2)1
"C n(n-1)(-1)"
3) nz 4) %
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2002 12.  Ifx=Sint, y=Sin pt then
4.  Ify=ae*+be*+c, where a, b, ¢ are parameters then ( b ) d? y dy
X" = -x—+py=
yli= dx? dx
Dy 2)y! 3)0 4)y! 1
, 1)0 21 3)-1 NS
5. Ify=aCos(logx)+bSin(logx) where a, b are pa- 2
2 gy l=
rameters, then x2y'!+xy 13, Ify= (xz _1)' then (xz —l)yn+2 £2% =
Dy 2)-y 3)3y 4) -2y ) 5
2001 D (” * l)yn 2) (” - l)yn
6. Ify, is the k™ derivative of y w.r.t. x and 3) n(n2 + 1an ) n(n+1)y,
y=Cos(Sinx) then y=Cos(Sinx) then y Sinx + 72
y,Cosx= 14.  Ify=./cox2x then yd—; +2y% =
1)ySin’x  2)-ySin’x  3)yCosx 4)-yCos’x !
v\ Y’ dy
Xz o 2)— d_ 3) d_ 4))’5
7. Iff(x)=—— thenf''(a)= * *
X+a 1995
N4 ) L ; L " 15. Ify: cos(m Sil’l_l x), the value of (1 - x2 ))/2 - xyl is
)4 ) 8a ) 4a ) 8a 2
2 —_ 2 =
1999 1)—711 y 2) m2 3)711 y 4) y
8. Ify = Sin(7Sin‘1x) then (l-xz)yz-Xyl= 16. Ify= em Sil’l_l xthen (1 _xz)y3 _3xy2 is
1) -49y 2) -7y 3)49y 4) Ty 5 5 5 5
1998 D? Diem?y Hmdy Dliem?y
1994
9. Iflogy— ¢gn—!, then
8Y=tan""x 17. I x=i2,y=/3then v, =
2 3 3 3 3t
2)d”y Ny, 2 2 2 2t
(1+x )—dxz +(2x 1)dx+4_ D3 Dy 3)7; 95
20
1)0 2)2logy  3)4 41 g 47 (2cosxcos3x)
dx20
10. Ify=sin (7sin"! x| then (| — x2 Jpr — xvy =
4 ( X) ( g )yz I 1) 220 (Cos2x —220¢0s 4x)
1) -49y 2)-Ty 3)49y 4)Ty
2)220(Cos2x+22 cosds
11. Mz 3)220(sin2x+220 sin4x)
dx”
4) 220 (sin 2x—-2%05in 4x)
n n 19. In y =g+ by?: a,b arbitrary constants; then
y=a +0x7 4, N
1)22exCos(x+ﬂ) 2)226xC0S(x—ﬂj
4 4 42 42
1)—§z2xy 2)X—§:y1
dx dx
n n
> . nz 5 oxu . nz 2 2
3)22e¢ sm(x+ 4) 4)22e sm[x 4) 3)xd—Z—g+y=0 4)xd—Z:2xy
dx® dx dx
1997
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1992

20. If y= COS(3C0S_1X) then y;=

1o 2)24 3)24x 4) 942
21. p* (Cos4x)=
1)8Co0s2x-32Cos4x  2)8Cos2x+32Cos4x
3) 4% C0s4(47z + x) 4) None
1990

22.  ,thderivative of log(ax + b)

(1) (n-1)1a""

N (=1)"(n-1)1a""!

(ax + b)n_1 2)

(ax + b)n_1

(—l)n_l(n—l)!an (=1)"(n)1a"

3)

(ax +b)" ) (ax+b)"+1
23, If x =Cos6+6Sin6,y = Sin® - 6Cos6 then y,=
3 0 0
Sec”0
1 2 3 4 2
) 0 )Sec3¢9 )COS3¢9 ) Sec?6

1989

24.

If y= C0S4x then Yn =

1)2n_1C0s ﬂ+2xj+4n Cos(ﬂ+4xj
2 2
22" cos| © —+2 J 22n= 3Cos(—+4xJ
3)2n_1C0s —+2xJ+4n 1Cos(n—vL4xj
4)2"_1 Cos —+2xj+22n 3Cos( +4xj
KEY

1)3 2)2 3)4 4)2 5)2
6) 4 73 8) 1 9)3 10) 1
1H3 12)1 13)4 142 15)1
16)4 17)2 18)2 19)2 20)2
21)2  22)3  23)1 24)4
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