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DIFFERENTITATION

10.

11.

12.

Single Correct Answer Type

VItt—Vi-t ,1—1& d 1,
Ife* = Y2 and tanZ = m,then—yattzzls

T VIRt 2 dx

1 1
a) —= b) = o0 d) None of these

2 2
d |[1-sin2x ,
oo Paprme) & equalto (0 < x < m/2)

I /[ s
2 —epe2 (= 2 (L 2 (2 _

a) sec” x b) —sec (4 x) c) sec (4 + x) d) sec (4 x)

Instead of the usual definition of derivative Df (x), if we define a new kind of derivative, D*F(x) by the
formula

2 _f2
W, where f2(x) means

D*(x) = }Lill’(l)

[f(x)]2.If f (x) = x log x, then
D*f(x)|x=e has the value

a)e b) 2e c) 4e d) None of these
The differential coefficient of f (log, x) with respect to x, where f(x) = log, x, is
x 1 1 d) None of these
a) log, x b) ;loge x ) x log.x
If yvx? + 1 =log(Vx? + 1 — x), then (x* + 1)3—2: +xy+1=
a)o b) 1 c) 2 d) None of these
ay fory = tan‘l{ 1+cosx}, where 0 < x < 1, is
dx 1-cosx
a)—1/2 b) 0 1 d) -1
@
4y equals

2 () (@) @ @@ e(Z@

If f(x) = V1 — sin 2x, then f'(x) is equal to

a) —(cosx + sinx), forx € (m/4,m/2) b) cosx + sinx, for x € (0, /4)
c) —(cosx + sinx) for x € (0,/4) d) cos x — sinx, for x € (/4,m/2)
— 42 4 — 43 a2y _
Ifx=t4y=t ,thendx2 =
3 3 3 3t
a) — b) —— c) — d) =
)2 i) 20) )3
Ify = x? +xz++,then3—zis
X2t
x2+--00
2x
2xy xy xy XY
T b2 S v Q)5 =
T (sin(x+h))MG+h) _(sin x)n x T .
Let f(x) = }lll_r};l) - ,then f (2) is
a) Equal to 0 b) Equal to 1 0) Inz d) Non-existent
2

If y2 = P(x), a polynomial of degree 3, then

d d?y
— 27 | =
de (y dx2>
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a) P"'(x) + P'(x) b) P""(x) + P"'(x) c) P(x) +P"'(x)

= . 4y -
If y = loggin ,(tan x), then (dx)n/4 is equal to

* b) —4log 2 —
a) log 2 ) —#log ‘) log 2

2
Ify = ae™ + be™™*, then d—{ — m?yis equal to
a) m?(ae™ —be™™¥) b)1 A0
Ify =tan™! (L) then 2 atx = 0is
y 1+422%+1 )7 dx
a)l b) 2 c) In2
If (sinx)(cosy) = 1/2,then d?y/dx? at (n/4,m/4) is
a) —4 b) -2 c) —6
2
Ifu=x?+vy2andx =s+3t,y = 2s — t,then%equalsto
a) 12 b) 32 c) 36
Ify = sec(tan™! x), then Z—z atx =1is
T b si T L
a) cos 4 ) sin > c) sin 3
ay .

Ify = \/_2, = then (1 —x2) = oS equal to
a)x+y b) 1+ xy c)1l-—xy

d) A constant

d) None of these

d) None of these

d) None of these

d) o
d) 10

d T
)cos3

d)xy —2

Let h(x) be differentiable for all x and let f (x) = (kx + e*)h(x), where k is some constant. If h(0) =

5,h'(0) = —2 and f'(0) = 18, then the value of k is

a)5 b) 4 c)3
Ifx =logpandy = %, then

dzy d*y d*y dy
a) — — = b e =] C) — — =

) 2p=0 )dx2+y 0 )dx2+dx 0
o1 Vx(3-x)
" 1-3x
3 2
AT b) ———— 9 R
2(1+ x)\/f (1+ x)Vx (1+x)Vx
%y
Ify = sinx + e*, then v
sinx —e* sinx —e*

—qi + e*)1 b)——— -
a) (=sinx +e) ) (cosx + e*)? ¢ (cosx + eX)3

. _q (x2-y? dy .
If sin (x2+y2) = loga, then —~is equal to

X y x2 _ yz
a); b) 37 Verye

(a—x)Va-x—(b—x)Vx— dy
Ify = T ivah then e Y wherever it is defined is
x+ (a+Db) 2x—a—b (a+Db)

d) 2.2

&y _dy

=0
dx?  dx

3

d) 2(1 + x)Vx

sinx + e*
(cosx + e*)3

d)

=<

2x+ (a+Db)

a) J(@a—x)(x —b) b) 2Va—xVx—b d _2\/(a—x)(x—b)
If f(x) = |sinx — |cosx]|, then the value f'(x) atx = 7m/6 is
a) Positive b) 1—+/3 )0

If f(0) =0, f'(0) = 2, then the derivative of

y=f(f (f(f@))atx =0is
a) 2 b) 8 c) 16

2{(a—=x)(x—Db)

d) None of these

d) 4
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— (i tanx dy _
If y = (sinx) , then =

a) (sinx)®"*(1 + sec? x log sin x) b) tan x (sin x)®"*~1 cosx

c) (sinx)®"* sec? x log sin x d) tan x(sin x)tanx-1

If f(x) = sin~! cos x, then the value of £(10) + f'(10) is

2) 11_7_7T b)7_7T_11 C)5_7T_11 d) None of these
2 2 2

The nth derivative of xe* vanishes when

a)x=0 b)x=-1 c)x=-n dx=n

The first derivative of the function

. f1 . .
[cos‘1 <sm %) + x"] with respecttox atx = 1is

a) 3/4 b) 0 ) 1/2 d)—1/2

Ify = ax™*1 + bx™™, then x? % is equal to

ayn(n—1)y b)n(n+ 1)y c) ny d) n%y

A function f satisfies the condition, f(x) = f'(x) + f"'(x) + f'"(x) + --- where f(x) is a differentiable
function indefinitely and dash denotes the order of derivative. If f(0) = 1, then f(x) is

a) e*/? b) e* c) e?* d) e**
If f(a) =2,f'(a) =1,g(a) = —1,g'(a) = 2, then the value of lim —g(x)f(a;_i(a)f(x) is
x—a -
a) =5
1

b) =

) 5
)5

d) None of these

If f(x) =+/1+ cos?(x)?, then f’ (@) is

a) /6 b) —/(/6) 0) 1/V6 d) 7/v6
Ify'/™ = (x + /1 + x2), then (1 + x?)y, + xy; is (where y, represents rth derivative of y w.r.t. x)
a) m2y b) my? c) m?y? d) None of these

A function f, defined for all positive real numbers, satisfies the equation f(x?) = x3 for every x > 0. Then
the value of f'(4) =

a) 12 b) 3

c) 3/2 d) Cannot be determined

Ify = x*) then Z—z is

a) y[x*(logex) log x + x*] b) y[x*(logex) log x + x]

c) y[x*(logex)logx + x*~1] d) y[x*(log, x) log x + x*~1]

<2 cos~1+/cos x is equal to

dx
1 1
a)§v1+secx b) V1 + secx c) —§v1+secx d) —v1 + secx
2

Ify = asinx + b cos x, then y? + (Z—z) isa
a) function of x b) function of y c) function of x and y d) constant
If y = sinpx and y,, is the nth derivative of y, the

y Y1 Y2

Y3 Va4 Ys|is

Ye Y7 Vs
a)l b) 0 c) -1 d) None of these

Let g(x) be the inverse of an invertible function f(x) which is differentiable for all real x, then g"(f (x))
equals
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" ! n A 3
O by £/ COf"@) — (f'@)
(f'(0) (0
) fr(x)fu(x) _ (fl(x))z d) None of these
¢ 2
(f')

n
T d08x) =

(n—1)! n! (n—2)! . (n—=1)!
a) = b) o c) e d) (-=n" 17
If f(x) = |x? — 5x + 6], then f’'(x) equals
a)2x —5for2<x<3 b)5—-2xfor2<x<3 c¢)2x—5forx>2 d)5—2xforx <3
Ifu=f(x3),v=gx?),f (x) =cosxand g'(x) = sinx, thenZ—:is

2
a) 5 xcos x3 cos ecx? b) gsin x3 secx? c) tanx d) None of these
If y = x — x?, then the derivative of y? with respect to x? is
a)l-—2x b) 2 — 4x c) 3x — 2x? d) 1 —3x + 2x?
. . 1 N
If f(x) = 2sin"? V1 — x + sin™!(2,/x(1 — x)),where x € (0, 5), then f'(x) is
2 b) zero 2

a) Vx(1—x) ‘) _W/x(l —x) d)m

If £ (x) satisfies the relation f (59:331) = Sf(x);?’f(y) Vx,ye R,and f(0) = 3

and f'(0) = 2, then the period of sin(f(x)) is
a) 2w b)m c) 3m d) 4r
The function f(x) = e* + x, being differentiable and one to one, has a differentiable inverse f ~1(x). The

value of:—x (f~1) at the point f(log 2) is

1 1 1
a) — b) = = d) None of these
In 2 3 4
2 lsin cot=1{ |22
= [sm cot { 1+x}] is equal to
1 1 d)1
a) —1 b) - c) ——
) )3 ) -3
_ —1 [V1+4sinx+ V1-sinx dy
If y = cot [m_m] (0<x<n/2),thena—
1 2
a) = b) 2 c)3 d)1
2 . 3
Ify = cos™! (W) , wherex € (0, %), thenZ—z is
a)l b) —1 o d) None of these
Ify =tan™?! ’z—:, thenZ—zis
| -1 b) -1 | 1 d) None of these
a) T——F— ——— ) —F0—
2|x|Vx2 -1 2xVx2 —1 2xVx2 —1
The nth derivative of the function f(x) = 1_1x2 (where x € (—1,1)) at the point x = 0 where n is even is
a)o b) n! c) n"C, d) 2"C,
= fﬂ — x2)%;
Ify = T then (1 — x )dx is equal to
a) y* b) 1/y )~y d) —y/x
_ _1 (log(e/x?) —1 (3+2logx ay .
Ify = tan (log(exz)) +tan (1—6logx) , than axz '
a) 2 b) 1 )0 d) -1
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If f(x) = x + tanx and f is inverse of g, then g'(x) equals

2) 1 b) 1 0 1 d) None of these

1+ [g(x) —x]? 2 —[g(x) —x]2 2+ [g(x) — x]?
If g is the inverse function of f and f'(x) = sinx, then g'(x) is

. d) None of these
a) cosec {g(x b) sin{g(x ) ———
) cosec {g(x)) ) sinfg(x)} )~ e 0]
If f(x) = |log.|x]|, then f'(x) equal
a) |71|,wherex¢0 b)ifor [x] >1and—%f0r|x|<1
c) —ifor [x| > 1 and%for lx] <1 d)%forx > 0 and —%forx <0
_ x i
Ify=x+e ,thendy2 is
) e* b) - e p—
e 1 +e%)3 T are) 1 +e%)3
_ ST S
Ify—1+x+2!+3!+ +n!,thendx15equalto
x" & x"

a)y B)y+— Vy-— Dy-1-—
The derivative of tan™! <1++2_1> with respect to tan™? (2’1‘_;;:2) atx =0is
a) 1/8 b) 1/4 ) 1/2 d) 1
Ify = |cosx| + Isinxl,thenj—zatx = 2?”15

1—1+/3 b) 0 1 d) None of these
9l V8 ) 95 W3-1) )

Let f(x) be a quadratic expression which is positive for all the real values of x. If g(x) = f(x) + f'(x) +
f"(x), then for any real x,

a)gx) <0 b) g(x) >0 gx)=0 d)g(x) =0

Suppose f(x) = e%* + eP*, where a # b, and that f"(x) — 2f’(x) — 15f(x) = 0 for all x. Then the product
ab is

a) 25 b) 9 c) —15 d) -9
Ifx=0(),y =%, then%is
(plllln _ ll]l¢n ¢III," _ 11UI¢H ¢.. l}l"
) —————— b) ———— c) — d)—
e N DE )y )
Ify = (x +Vx2 + az)n, then Z—z is
N o g P

Let g(x) = log f(x), where f(x) is a twice differentiable positive function on (0, o) such that f(x + 1) =
xf(x).Then, forN =1,2,3,...,g" (N + %) —g" G) is equal to

LS 1 rafpaly 1
a) -~ {+§+E+ +(2N—1)2} ) {+§+ﬁ+ +(2N—1)2}

1 1 1 1

A+ S AN+ —

‘) { totst +(21v+1)2} d) { tatst +(2N+1)2}
d?y 2
Let y =In (1 + cos x)?, then the value of —=2 T 5z equals
2 4 —4
a)o ) — d)——
1+ cosx (1 + cosx) (1 + cosx)?

Let u(x) and v(x) be differentiable functions such that
LICI . w) _ LICI) ptaq
o = If ) and (v(x)) = g, then — has the value equal to
a)l b) 0 c)7 d) -7
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If f""(x) = —f(x), where f(x)is a continuous double differentiable function and g(x) = f'(x).If F(x) =
2 2
Q(@)-+@(9)zmdF6)=5ﬂmnF00ﬁs

a) 0 b) 5 ¢) 10 d) 25
= tcost,y =t +sint, then “2att =i
X =1C0St,y = sin’g, en dyza —ZIS
+ 4 + 4
a) T - b) — T - Q) -2 d) None of these

Suppose the function f(x) — f(2x) has the derivative 5 at x = 1 and derivative7 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
\/a+x Va—-x dy .
Ify = NN then - 1s equal to
2) ay b) ay 9 ay d) None of these
a2 Vet —x2 R —a
20 (2 cos x cos 3x) is equal to
a) 229(cos 2x — 22% cos 3x) b) 22%(cos 2x + 220 cos 4x)
c) 229(sin 2x + 22%sin 4x) d) 229(sin 2x — 220 sin 4x)
2
Lety =t +1andx =t8 + 1,then%is
5 5 d) None of these
a) = b) 20¢8 c) —
)3t ) ) Tore
— 3y _ 2 a*(f(x)
Iff(x) x*tan(x3) — x In (1 + x2), then the value of o+ atx =0is
a) 0 b) 6 ¢) 12 d) 24
f(x)=e*—e™* —2sinx — §x3, then the least value of n for which :—; f(x)| . is non-zero is
X=
a)5 b) 6 c)7 d)8

Let g(x) be the inverse of an invertible function f(x) which is differentiable at x = ¢, then g'(f(c)) equals

1 d) None of these
a ! C b TN C Cc
) £©) )7 ) £(©)
The derivative of y = (1 —x)(2 —x)..(n—x) atx = 1is
a) 0 b) (-1 (n — 1)! cnl—1 d) (D" 1(n-1)!
2 2 _ ay .
If ax® + 2hxy + by“ = 1, then a2 1S
) h? —ab b) ab — h? ) h? + ab d) None of these
a) ——— —_— ) —————
(hx + by)? (hx + by)? (hx + by)?
Ify= \/logx + \[logx +/logx + -0, thenZ—zis
x b x 1 d 1
)51 )2y +1 ) 2y —1) ) xd =29
Ify=x log( ) then x3 Z Y equals to
dy 2 dy 2
L R
Yx =y ) x— Ay ) Pk

If graph of y = f(x) is symmetrlcal about y-axis and that ofy = g(x) is symmetrical about the origin. If
h(x) = f(x) - g(x), then 2 ( )atx =0is

a) Cannot be determined b) £(0) - g(0)
)0 d) None of these

IfV1—x2 +/1—y2 =a(x—y),then3—zisequalto
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— 42 2 2 _
1—x b) 1—-y 9 xc—1 d)y 1
1-y? 1—x2 1-y? 1—x?

Ify? = ax? + bx + ¢, then y3 —1s

a) a constant b) a functlon ofx only c) a function of y only d) a function of x and y
If f'(x) =V2x2 —1andy = f(x?), then atx— 1is
a) 2 b) 1 c) =2 d) None of these
2 2 _ 4. 1 4 4 _ 2, 1 3,4y _
Ifx*+y =t tandx +y*=t +t2,thenx Vo=
a)o b) 1 c) -1 d) None of these
2 2
If f"(x) = —f(x) and g(x) = f'(x) and F(x) = (f (g)) + (g (g)) and given that F(5) = 5, then F(10) is
a)5 b) 10 c)o d) 15
Ify = cos™(cos x), then % atx = % is
a)l 1 d) None of these
b) —1 c) —=
) ) 7
x® sinx cosx "
Let f(x) = -1 0 [, where p is a constant. Then Py (f(x)) atx =0is
p p> P
a)p
b)p —p?
) p+p’

d) Independent of p

Multiple Correct Answers Type

If f,(x) = efn—l(x) for alln € N and f,(x) = x, then %{fn(x)} is

a) fa () o {fn 1(0)} b) f (%) fr-1(x)
c) fn(x)fn—l(x) e f2 (). f1.(%) d) None of these
Ify =cos™? (132) then % is

a) 1;;252 for all x b) _—szor all [x| <1 c) #for x| > 1 d) None of these
Ify = eV 4+ e™V* then 1s equal to
eVx —gmV® eVx — p—Vx

1 2

a) T b) — ) zﬁw/y 4
f(x) = |x? — 3|x| + 2|, then which of the following is/are true

a) f'(x) =2x —3forx € (0,1) U (2,00)

b) f'(x) = 2x + 3 for x € (—o0,—2) U (—1,0)

c) f'(x) =—2x—3forx € (—2,—-1)

d) None of these

If f(x) = sin~1(sinx), then

d) \/_w/y +4

3 5
91 (3)=1 0 (3) =
o f' ( ) does not exist d) f'(m) does not exist
Ify = %andj—z = ax + b, then the value ofa — b is
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T 5n 5n
a) cot§ b) cot D c) tanE d) tan?
98. If 1is a twice repeated root of the equation ax? + bx? + bx + d = 0, then
aJa=b=d bJa+b=0 Ab+d=0 d)a=d
99. Differential coefficient of sin™! x w.r.t.sin™(3x — 4x3) is
1 T T —T s 1 i1 i1 -n m
Zif—— — 3if— = —if—— — 3if— <=
a)31f 8<x<8 b) 31 8<x<8 C)31f 9<x<9 d)3i 9<x 3
100.If x3 — 2x%2y2 + 5x + y — 5 = 0and y(1) = 1, then
' " . 22 ,
a)y'(1) =4/3 b) y"(1) = —4/3 ) y'(1)=-8 d)y'(1) =2/3
101. If 1 is a twice repeated root of the equation ax3 + bx? + bx + d = 0, then
a)a=b:d bJa+b=0 Ab+d=0 d)a=d
102. Let f(x) = ——— x then
a) f'(10) = 1 b) f'(3/2) = -
c) Domainof f(x)isx > 1 d) Range of f(x) is (—2,—1] U (2, )
103.If F(x) = f(x)g(x) and f'(x)g' (x) = c, then
f g FII fll gll ZC
a)F’=c[—,+—,] b)—=—+—+—
f'8 Ff g f8
FIII nr nr FIII nr n
C)—=f_+g_ d)Tzfn-I—g_ll
Ff g F" f" g

104. Which of the following is/are true?
a) &y fory = sin"(cos x), where x € (0,m), is —1
b) fory = sin"!(cos x), where x € (m, 2m),is 1
c) ﬁfory = cos~!(sinx), where x € (—g%) is—1
d) Z—z for y = cos™1(sinx), where x € (g,?’?n), is—1
105.If f(x —y), f(x)f(¥) and f(x + y) are in A.P. for all x, y and f(0) # 0, then

a)fd=f(-49 b)f(2)+f(=2)=0 Af W+ (D=0 df'@)=/f(-2)

106.1fy = x(10gx)/ 088D "y 0 9F 4
! dx
a) %((Inxmx‘l) + 2Inx In (Inx)) b) Y (log x)'°8o8X) (2 Jog(log x) + 1)
) W - [(Inx)? + 2In(In x)] )Xﬂ [2log(logx) + 1]
xInx logx

107. dy

Lety = x ++Vx++vx + -0, thenais equals to

! b - ! d 4

a)2y—1 )x+2y <) T ax )2x+y
108- Let f(£) = In t.Then, = { [, f(t)dt}

a) has avalue 0, whenx =0 b) Has a value 0, whenx = 1,x = g

c) Has avalue 9e? — 4e,whenx = ¢ d) Has a differential coefficient 27e — 8, when x = e

109. . R* - R be a continuous function satisfying f (g) = f(x) — f(y)Vx,y € RT.If f'(1) = 1, then
1 1 .
a) 'f’is unbounded b) lin(l)f (—) =0 c) lim f—( + %) =1 d) chl_l’)r(l) x.f(x)=0
X— X

x—0 X

Assertion - Reasoning Type
This section contain(s) 0 questions numbered 110 to 109. Each question contains STATEMENT 1 (Assertion)
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and STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c) and (d) out of which ONLY ONE is
correct.

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1
b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1
c) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True

110
Statement 1: Ifu = f(tanx),v = g(secx) and f'(1) = 2,
, _ du ——
g ('\/2_)_4ithen (dV)xz‘r[/Ll. \/’i
Statement 2: [fy = f(x),v = g(x), then the derivation of f with respect to g is % = ZZ;S::
111
Statement 1: Let f: R — R is a real-valued function V x,y € R such that |f(x) — f(y)|<|x — y|3, then
f (x) is a constant function
Statement 2: If derivative of the function w.r.t. x is zero, then function is constant
112
Statement 1: If differentiable function f(x) satisfies the relation f(x) + f(x —2) = 0 Vx € R, and if
d d
4 f(x)) — b, then (— f(x)) — b
<dx x=a ax a+4000
Statement 2: f(x) is a periodic function with period 4
113
. .2
Statement1: e rjyative of sin™!* ( sz) with respect to cos ™! (1 xz) islfor0<x<1
1+x 1+x
Statement 2: _. _1( 2% 1 (1=x? y
sin (1+x2) # cos (1_x2) for-1<x<1
114
Statement 1: For f(x) = sinx, f'(n) = f'(3m)
Statement 2: For f(x) = sinx, f(r) = f(3m)
115
Statement 1: 4 - _1
Forx < 0, = (In [x]) -
Statement 2: Forx <0, |x| = —x

116 If for some differentiable function f(a) = 0and f'(a) =0
Statement 1: Then sign of f(x) does not change in the neighborhood of x = «
Statement 2: « is repeated root of f(x) =0

117 Observe the following statements
Which of the following is correct?
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118

119

120

121

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

SENJEE (Skylimit Education for NEET & JEE)
Madhyamgram, Kolkata-700132

I f(x)=ax* +bx™*0 > @) _ 1640x2

n Ly _1(2x) 1 T
—tan

dx 1-x2) ~ 1+x2

If e*¥ 4+ log(xy) + cos(xy) + 5 = 0, then Z—z = —%
d dy -y
E(XY) =0= I x

Let f(x) = x[x] and [. ] denotes greatest integral function, when x is not an integral, then
rule for f'(x) is given by [x]
f'(x) does not exist for any x € integer

If f(x) is an odd function, then f’(x) is an even function

If f'(x) is an even function, then f(x) is an odd function

Consider function f (x) satisfies the relation, f(x + y3) = f(x) + f(¥3),V x,y € R and differentiable for all

X
Statement 1:

Statement 2:

Iff'(2) =a,then f'(-2) =a

f(x) is an odd function

Matrix-Match Type

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (A, B, C, D) in columns I have to be matched with Statements (p, g, 1, s) in columns II.

122.

Column-I Column- II

(A) y = f(x)begivinby x = t> — 5t3 — 20t + (p) O

7andy =

4¢3 — 3t% — 18t + 3,

then =5 X%att =1

(B) P(x) be apolynomial of degree 4, with P(2) = (q) -2
~1,P'(2) = 0,P"(2)=2,P"'(2) = =12 and
P™(2) = 24, then P"(3)

© dy (r) 2
y = —,then \/?
1+x%
(D) f (2x-;-3y) _ Zf(x)';3f(J/) and f'(0) = (s) —1
pand f(0) = g, then f"(0)
CODES:

A
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123.

124.
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a) P q r S
b) q r S p
c) t r S p
d) S t p q
Column-I Column- II
(A) Differentiable function f (x)satisfies the (p) Graph of f'(x) is symmetrical about point
relation f(1 —x) = f(1 + x)forallx € R (1,0)
(B) Differentiable function f(x) satisfies the (q@) Graph of f'(x) is symmetrical about line x = 1
relation f(2 —x) + f(x) =0forallx €R
(C) Differentiable function f(x) satisfies the ™ f'—D=f'13)
relation f(x + 2) + f(x) = Oforallx €R
(D) Differentiable function f(x) satisfies the (s) f'(x) has period 4
relation f(x) + f(y) + f(x).f(y) = 1 forall
x,yand f(x) >0
CODES:
A B C D
a) P qr S,r qr
b) q p.s tr q
c) S qr p,s t
d) S,r t q p.q
Column-] Column- II
A — sin—1 (% 4y 2 Forx <0
) y = sin (1+x2), then 5 ToR? (p)
B — cos—1 (1 Eg Forx > 1
(B) Yy = coS (W),then - o (@

C = lelxl = 23
© y |e e|,thendx>0

(r) Forx<-—1

(D) u =log|2x|,v = |tan~! x|, then du/dv > 2 (s) For—-1<x<0

CODES:

A B
a) T r
b) S,p t
) qr p.r,s
d) q rq

S,r

q,s

qr

Pagel|11l



SENJEE (Skylimit Education for NEET & JEE)
Madhyamgram, Kolkata-700132

125. Match the value of x in column Il where derivative of the function in column I is negative

Column-I Column- II
A) y=Ix*—2lx|] ® 1,2
(B) vy = |log.|x|| (@ (=3,-2)
(©) y = x[x/2], where [.] represents greatest () (=10
integer function

(D) y=|sinx| (s) (01
CODES:

A B C D
a) P,qr q,s q,r r
b) S,I t,s p q
c) t r S p
d) tq p r S

Linked Comprehension Type

This section contain(s) 14 paragraph(s) and based upon each paragraph, multiple choice questions have to be
answered. Each question has atleast 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.
Paragraph for Question Nos. 126 to -126

1D* () = Jim ZEH where £2(x) = {f (1)

On the basis of above information, answer the following questions :

126.If u = f(x),v = g(x), then the value of D*(u. v)is
a) (D*uw)v + (D*v)u b) u?D*v + v2D*u c) D*u+ D*v d) None of these

Paragraph for Question Nos. 127 to - 127

If y = f(x)be a differentiable function of x such whose second, third,..., nth derivatives exist.ie,nth derivative of
y is denoted by

"y
yn’ﬁ,D;'Yn,fn(x)
. d“y P x+h) = ()

dxn o Al n

On the basis of above information, answer the following question :

127.1f y = e3**7 then the value of y,,(0) is
a) 1 b) 3™ c) 3¢’ d) 3™.e’.7!

Page]12



SENJEE (Skylimit Education for NEET & JEE)
Madhyamgram, Kolkata-700132

Paragraph for Question Nos. 128 to - 128

f(x) is a polynomial function f: R — R such that f(2x) = f'(x)f"(x)

128. The value of f(3) is
a) 4 b) 12 c) 15 d) None of these

Paragraph for Question Nos. 129 to - 129
fifR->R,f(x)=x3+x2f'(1)+xf"(2) + f"(3) forallx € R

129. The value of f(1) is
a) 2 b) 3 c) —1 d) 4

Paragraph for Question Nos. 130 to - 130

Repeated roots: if equation f(x) = 0, where f(x) is a polynomial function, and if it has roots @, a, 8, ... or a root
is repeated root, then f(x) = 0 is equivalent to (x — a)?(x — 8) ... = 0, from which we can conclude that

fle)=00or2(x —a)[(x = B) .1+ (x —a)?(x = B)..]' = 0or (x — ) [2{(x = B) .} + (x —){(x = B) .. }'] =
0 has root a. Thus, if a root occurs twice in equation , then it is common in equations f(x) = 0and f'(x) = 0
Similarly, if @ root occurs thrice in equation, then it is common in the equations f(x) = 0, f'(x) = 0 and

ff)=0

130. If x — c is a factor of order m of the polynomial f (x) of degree n(1 < m < n), then x = c is a root of the
polynomial (where f7(x) represent rth derivative of f(x) w.r.t.x)
a) f™(x) b) fm1(x) c) f"(x) d) None of these

Paragraph for Question Nos. 131 to - 131

Equationx™ —1 =0,n > 1,n € N, hasroots 1,a,,a; ..., a4

131. The value of (1 —a;)(1 —ay) ...(1 — a,_) is
a) n?/2 b) n c) (-1)™n d) None of these

Paragraph for Question Nos. 132 to - 132

fO) =x* +xg'(1) +g"(2) and g(x) = f(Dx? + xf'(x) + " (x)

132. The value of f(3) is
a)1l b) 0 c) —1 d) -2

Paragraph for Question Nos. 133 to - 133

glx+y) =gx) +g() +3xy(x +y)Vx,y € Rand g'(0) = —4
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133. Number of real roots of the equation g(x) = 0 is
a) 2 b) 0 o1 d)3

Paragraph for Question Nos. 134 to - 134
A curve is represented parametrically by the equations x = f(t) = aln®" and y=g(t)= pb~n(a)q b > 0 and

a+1,b+#1wheret €R

134. Which of the following is not a correct expression for % ?

-1 2 —8(t) il
a) —— b) —(g(t ) —— d)
[0k (®) © 0)
Integer Answer Type
n(e+h) _

135. lim (e+h)neth) is

h—-0 h
136. Suppose f(x) = e%* + eP*, where a # b, and that f"(x) — 2f'(x) — 15f(x) = 0 for all x. Then the value of

lab|/3 is
137. logz 1/4% _3lo (x2+1)3_

Lety = 2= 741024;;;_1 2% and Z—i = ax + b, then the value of a + b is

3/2

13815, = a;bs—’/; and y’ = 0 at x = 5, then the value of a?/b? is
139. x2+x tan x—x tan 2x +0 b

Letg(x) = { ax+tanx—tan3x . .If g'(0) exists and is equal to non-zero value b, then 52 - is equal to

0; x=0

140.If y = f(x) is an odd differentiable function defined on (—oo, ) such that f'(3) = —2, then |f'(—3)|

equals

141.1f f'(x) = ¢p(x) and ¢’ (x) = f(x) for all x. Also f(3) = 5 and f'(3) = 4. Then the value of [f(10)]? —
[¢(10)]% is

142.y = f(x), where f satisfies the relation f(x + y) = 2f (x) + xf(y) + y\/f(x) Vx,y € Rand f'(0) = 0,
then f(6) is equal to

143. Suppose that f(0) = 0and f'(0) = 2,and letg(x) = f (—x + f(f(x))). The value of g’ (0) is equal to

2
144 1ot 7 = (cosx)® and y = sin x. Then the value of 2 Z—yi atx = %ﬂ is

145. A non-zero polynomial with real coefficients has the property that f(x) = f'(x) - f"(x). If a is the leading
coefficient of f(x), then the value of 1/(2a) is
146. If function f satisfies the relation f(x) X f'(—x) = f(—x) X f'(x) for all x, and f(0) = 3, now if f(3) = 3,
then the value of f(—3) is
147. A function is represented parametrically by the equations x = % ;Y = %
d dy\3
= (&)
148. Let g (x) = f(x) sinx, where f(x) is a twice differentiable function on (—oo, ) such that f'(—m) = 1. The
value of |g"(—m)| equals

149. If graph of y = f(x) is symmetrical about the point (5, 0) and f'(7) = 3, then the value of f'(3) is
150. Let f(x) = (x —1)(x — 2)(x — 3) ...(x —n),n € N and f'(n) = 5040, then the value of n is

151. . = x? | x8 -1 . L (-7 .
If the function f(x) = —4e'2 +14+x+ — t5andg(x) = f (x), then the reciprocal of g (?) is

+ %, then the value of

1S
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152.1f x3 + 3x% — 9x + c is one of the form (x — a)?(x — 8), then positive value of c is
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DIFFERENTITATION

: ANSWERKEY :

1) a 2) b 3) c 4) c|89) a 90) b 91) d 1)

5) a 6) a 7) d 8) c a,c 2) b,c 3) a,c 4)

9) b 10) a 11) a 12) ¢ a,b,c

13) ¢ 14) ¢ 15) d 16) a|5) b,c 6) b,c 7) b,c,d 8) a
17) d 18) a 19) b 20) c|9) a,c 10) b,d 11) abd 12)

21) ¢ 22) d 23) ¢ 24) d a,b,c

25) b 26) a 27) ¢ 28) a|13) ab,c 14) ac 15) bd 16)

29) a 30) ¢ 31) a 32) b a,c,d

33) a 34) ¢ 35) b 36) a|l17) byecd 18) acd 1) a 2) a
37) b 38) ¢ 39) a 40) d 3) a 4) c

41) b 42) a 43) d 44) b|5) b 6) d 7) d 8) a
45) a 46) d 47) b 48) b|9) a 10) a 11) ¢ 12) a
49) b 50) b 51) a 52) a|l) b 2) a 3) c 4) a
53) a 54) b 55) ¢ 56) c|1) b 2) c 3) b 4) d
57) ¢ 58) a 59) b 60) b|(5) b 6) b 7) b 8) d
61) ¢ 62) b 63) c 64) b|9) d 1) 2 2) 5 3) 3
65) ¢ 66) b 67) a 68) a 4) 5

69) a 70) a 71) b 72) b|5) 7 6) 2 7) 9 8) 9
73) a 74) a 75) b 76) ¢ |9) 6 10) S5 11) 9 12) 3
77) a 78) ¢ 79) b 80) b(13) 1 14) 2 15) 3 16) 8
81) a 82) ¢ 83) b 84) al17) 5 18) 5

85) b 86) a 87) a 88) b
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DIFFERENTITATION
: HINTS AND SOLUTIONS :
1 (a) B . fx+h)—f(x)
Lett = cos 20 =2/ () }11—1;% h
Then e* = V1+cos 26 —+v1-cos 26 =2f(x) X f'(x)
V1+cos 26+ V1—-cos 26
= D*(xlogx) = 2xlogx(1 + logx)
_cosf —sinf 1—tan6 (n 9)
" cosf +sinf 1+tanfh " 4 = D' f(X)|x=e = 4e
) y 1—c052t9_t p 4 (9
M2~ |T+cosze " f(log, x) = log.(log, x)
) df(logex) 1 N 1
T oo —
Att——cosZB—E 923 dx " log,x " x
Thenx = logtan%,y = % 5 (a)
yvx?+1= log{\/x2 +1 —x}
Differentiating wrt 0, e = —sec (— - 9) and
ae 4 . s .
2y ay ) Differentiating both sides w.r.t. x., we get
sec g = Sec 0
dy 1
—Jx?+1 —2
dy Z—Z 25ec29c05232—/ ax V" + +y21/x2_|_1 X
.'azgz—e‘xsecz Z_9 = ! x{l ad —1}
e (4 ) 1—x Cyx2+1
1, _mody _ 2sec?Zcos2Z d
Att = E’ l'e"9 - gla - _e—logtanen:/lz SZCZ% = (xz + 1)d_y + Xy = /xZ
X xZ +1
dy 2 dy
e—_—_—— 2
dx —cot—sec2 = (x +1)d—+xy+1=0
12 X
e oeos2 T = —sin™ = 1 6 (a)
= ancos’ = —sine=— T+ cons
y =tan"1{ |[——
2 (b) 1—-cosx
1—sin2x cosx —sinx 1-—tanx
Y= 1+51n2x cosx +sinx 1+tanx ~ tan-1 2cos?x/2
.y (T[ ) B 2sin? x/2
=tan{z—x
x x
dy o (T = tan~! |cotz| = tan™! (cotz)
= de = sec (Z—x)
— tan-1 Ty X
3 (©) =y = tan {tan(2 2)}—2 >
(x+h)—f(x
D*(x) = f U(E) dy 1 1
h === —=
dx 2 2
_ flx+h)—fx)
= lim A (fx+h)+ f(x) 7 (d)
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10

11

12

-1
dx 1 d
Since, —=——= (—y)
dy dy/dx dx
d (dx) d (dy)_1 dx
= —|—) = — (= ==
dy \dy dx \dx dy
- SR B)--@®)
dyz dx2) \dx dy) dx2/ \dx
(<)

f(x) = V1 —sin2x = /(cos x — sinx)2
= |cosx — sin x|

for0 <x <m/4

_ { cosx — sinx,
form/4 <x <m/2

—(cosx — sinx),
(b)

dy dy|dt
dx dx|dt

(cosx + sinx),
cosx + sinx

for0<x < m/4
form/4 <x<m/2

3t?2 B

d’y 3 3
i -

dx?

(a)
1
— 52
y=x"+-=
y

>yl =x%y+1

2 4y

d
=>2yd—y—y 2x +x e

d 2
N

dx

2y — x?
(a)

. In(sinx)
f(x) =g'(x) = (sinx)™* [cotx(ln x)+—=

Hence, f (g) =g (g) =1(04+0)=0

(0

We have y? = P(x), where P(x) is a polynomial of
degree 3 and hence thrice differentiable,

= P(x) €Y)

Differentiate(1) w.r.t. x, we get

Then y?

dy _ pr
2yZ=P) @
Again differentiate w.r.t. x, we get
dy\? d*y
2(&) +2yW_P (X)
=t 2y =P"(x) [Using(2)]

13

14

16
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2

= 4y3 Z—y =2y? P"(x) — [P'(x)]?

= 4y 42 = 2P(0)P"(x) — [P'(x)]z [Using(1)]
d2

= 22 72 = PP () — 5 P

Again differentiating with respect to x, we get
d

2—|y3 @ =p'" o
= <;v dxz) = P"()P(x) + P'(x)
P'(x) = P"(0)P" (x)
= P""(x)P(x)
(©

_logtanx

~ logsinx

1 -
:d_y (ogsmx)( ) (logtan x)(cotx)

dx

(@) = ez
= | — =
dx/m/4  log2

(log sin x)?2

(On simplification)

)

y =ae™ + be™™

d
= ich = ame™ — mbe™*
dx

. d? -
Agamd—x}z] = am?e™* + m2pe"™*

dzy 2 mx -mx dzy
:E—m(ae + be ):)dxz

m2y

= d’y
dx?

(d)
2x+1 _

Zx
— -1
y = tan (1 + 2x.2x+1>

-1 2(x+1) — tan

=m?y=0

= tan —12x

2%In 2
1+ (29)2

, 22
- 14+ (2x+1)2

=Yy

1
= y'(0) = —1—01n2

()

(sinx)(cosy) = %

d
= (cosx)(cosy) — sinysinx% =0

Page]| 18



17

18

19

20

dy . .

= — =
e (cotx)(coty)
dzy dy
“«ery__ 2 _ 2 ay
Froi cosec” x.coty — cosec” y cot x. e

Now (Z_z)(n'/z},n/z}) =1

= (dz—y> =-2)D-2)DAD) =-4
A% oy

(d)
ut+x?+ytx=s+3ty=2s—t
Now, & =13=2 (1
S=0Z=0 @

d*u ) (dx)2 o d?x o (dy)z 2 d?y
ds?2 “\ds x ds? ds y ds?

2
From (1) and (2), 55 =2X 1+0+2x4+0 =
10

()

y = sec(tan™1 x)

=sec(sec 11+ x2)= 1+ x2
(secV1+x2) =

Differentiating w.r.t. x, we have y__Xx

dx V1+x2
d 1
N (_3’) b "
dx x=1 \/Z
(b)
3 sin~1x
Y V1 —x2
) 1 » =1 l(—Zx)
d_yz 1—x — (sin x)z—sz
dx 1 —x2
> (1 2)dy—1+ sin”” x =1+
I Wopere ) A
(9

f'(x) = (kx + e*)h' (x) + h(x)(k + %)

f'(0) =h'(0) + h(0)(k + 1)

21

22

23

24
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=>18= -2+5k+1)=k=3

(9
1

dy__ﬁ
dx

d?y B
dx?

dy
dx

1
:——:—y:>
p

d’y dy

_ 2 a_0

dx?

(d)

d t
7| tan
Putvx =tan6 = 0 = tan 1 Vx
d t
7| tan
d t
7| tan

4 [tan"!(tan30)] = & (39)
X dx

-1 (‘/E (3 - x))
1-3x

_, (tan6(3 — tan? 9))
1—3tan?6

_, (3tan 6 —tan®9)
1—3tan?6

d 3

N -1 _
= gz [3tan " Va] 2vx (1 + %)

()
=sinx + e* :@= cosx + e*
y dx

dx _ xy—1
== (cosx + e¥) (D

. od®x x\—2 . Xy dx
Agaln,dyz— (cosx +e*)™“(—sinx + e )dy

Substituting the value Of% from (1)

d%x (sinx — e¥) : +oryt
= cosx +e
dy? (cosx + e*)?
sinx — e*
~ (cosx + e¥)3
(d)
g (xP-y?\
We have sin (x2+y2) =loga
x% —y?
= ——— =sin(loga
x2 +y2 ( g )
1-tan? 6 . . B
.5 = sin(loga), on puttingy = x tan 6
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25

26

27

= cos 26 = sin(loga)

= 26 = cos~I(sin(log a))
1
=0 = Ecos_l(sin(log a))

a1
= tan (x) =5 cos (sin(log a))

=2 — tan (1 cos™1(sin(log a)))
x 2

Differentiating w.r.t. x

(b)
_(a—=x)%2+ (x — b)3/?

va—x+Vx—b

(\/a_x_i_\/x_b)(a—x—\/a—xVx—b+

)

x—b
Vva—x++vVx—b
=a—-b—+va—-xVx—b
dy 1 1
>—= Vx —6— a—x
dx 2\a—x 2Vx—b
_ 2x—a- b
B 2Vva—xVvx—>b
(@)
In the neighbourhood of x = 7 /6, we have
f(x) = |sinx + cosx| = —sinx — cosx
= f'(x) = —cosx
+sinx = f'(71/6)
= —cos(7m/6)
V3-1
+ sin(7n/6) = 5
()
y'(x)

= /(£ (rCreN)) £ (FFE) £ (FCO)FCO)

28

29

30
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= y'(0)
= f'FFF D) fFEONF FO)f'(0)

= £ (F(F ) F (F©@)f"(OF (©0)
= f'(f(@)f"(0)f'(0)f'(0)

= (0)f'(O)f'(0)f'(0)

= (F'@) =2t=16

(@)

y = (sinx)®@n*
= logy = tanx logsinx

Differentiating w.r.t. x, we get

1dy ) i 1
—— =sec“xlogsinx + tanx——.cosx
ydx sinx

d
= % = (sinx)"™"*[1 + sec? x log sin x]

(a)
s
f(10) = sin"!cos 10 = sin"!sin (E — 10)

= —sin~!sin (10 — g)

=—sin‘1sin(3n—10+g)=—(3ﬂ+g—10)

=10 — —
2

—sinx —sinx
V1—=cos?x Isinx|
—sin10
"~ |sin10]

flx) =

= f'(10)

So, £(10) + £'(10) = 11 —77"

(<)
f(x) =xe*

f'(x) = e* + xe*
f'(x) = e* +e* + xe*

f'""(x) = 2e* + e* + xe* = 3e* + xe*

f*(x) =ne* + xe*

Now, f*(x) =0
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31

32

33

34

>ne*+xe*=0=>x=-n
(@)
T 1+ x
f(x) = cos™? [cos (—— > + x*
2 2
T 14+x
_ X
> > +x

:f(x)——%xz

+ x*(1 + logx)

A w

1
:>f,(1):—1+1:

(b)

y = ax™1 + px

dy
— 1 n -n-—1
= v (n+ 1ax™ —nbx

2

d-y _ e
>—=n(n+Dax" 1 +nn+1)bx"?
dx?

2

d
:xzd—x}zlzn(n+1)y

(a)
Given f =f"+ f"+f"" + -0

$f‘l — fll+flll+fllll+ .ee 00
=f—f=f
= f =2f

fr fr 1
H —=1/2 L = (=
ence, 7 / = f 7 dx fzdx

=logf(x) =x/2+c
= f(x) = eX/2+c
Also, f(0)=1=c=0= f(x) = eX/2

©
L B0f(@ —g@f ()
xil}) X—a

gla+ W)f(a) - g@)f (@) + g(@f ()
i —g(a)f (a+h)

x—0 h

35

36

37

38
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_nmf(4““+m gmq

— limg(a)
x—0

= f(a)g'(a) — g(a)f'(a)
=2X2—(—-1)x1=5

fla+h) - f(a)
h

(b)
f(x) =+/1+ cos?(x)?
= f'(x)
_ ZW(Z cos x2) (= sin x2)(2x)
o P00 = —x sin 2x?
- 1+ cos?(x?)

= yf (1 +x?) =m?y?
= 2y,y,(1 4+ x2) + 2xyf = 2m2yy,
= y,(1 4+ x%) + xy; = m?y

(b)
2xf'(x?)=3x2=>4f'2)=12>f'(4) =3

(c)
y = x&
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39

40

41

= logy = x*logx

1dy dzl +1 (wh . )

=5 == — —_ —
dx " dx ogx +—z (where x* = z
d x

N e [x*(log ex) log x + x*~1]
dx

(..dZ_ xq )

o= x"logex

(a)

d sinx

—cos 1ycosx =

dx 2v/cosx V1 — cosx

B V1 —cos?x 1 [1+cosx
2vcosxV1 —cosx 2 cos x

(d)

y=asinx + bcosx

Differentiating with respect to x, we get

dy .
— =acosx — bsinx
dx

dy 2 . 2
Now, (E) = (acosx — bsinx)

= a? cos? x + b? sin? x — 2ab sin x cos x and
2 _ : 2
y* = (asinx + b cos x)

= a?sin? x + b% cos? x + 2ab sin x cos x

So (d—y)z + y? = a?(sin® x + cos? x) +
" \dx yo=

b?(sin? x + cos?x)

2
= (d—y) + y2 = (a® + b?) = constant

dx
(b)
sin px pcospx —p?sinpx
D = |-p3cospx p*sinpx p> cos px
—p®sinpx —p’cospx p®sinpx
sinpx pcospx —p?sinpx
=p?|—cospx psinpx  p?cospx
—sinpx —pcospx p?sinpx
sinpx pcospx —p?sinpx
= —p?|cospx psinpx p?cospx|=0
sinpx pcospx —p?sinpx

42

43

44

45

46

47
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(a)
Giventhatg 1(x) = f(x) = x =

g(f () or g’ (F(0))f'(x) = 1
, _ 1
=>g'(f(0) = e
" 1 _ _f”(.'JC)
= &' (FCNf ) = g
I icn)

'@

= g"(f(x)

(d)
Lety = logx

1 -1 2
=¥ = ;,}’2 = F’y3 =3 o Yn
D" 1(n-1)!

(b)

f(x) =|x? —5x + 6|
_{ x2—5x+6

~ |—(x? = 5x + 6),

ifx>3o0orx<?2
if2<x<3

1 _ (ZX - 5);
= f (X) 9 {—(ZX _ 5)

(@)
d

du ﬁ _ f'(x®)3x*  cosx?3x?

dv @ g'(x?)2x
dx

ifx>3orx<2
if2<x<3

sinx22x

3 3 2
= EX COS X~ coseCc x

(d)

Letu = y? and v = x?

ddud o, d \dy
Tdx  dx ‘= (dyyz) (dx)

=2y(1—2x) =2(x —x?)(1 —2x) = 2x(1 -
x)(1—2x) (1)

d
and a_z = 2x (2)
du (ﬂ) 2x(1—x)(1-2x)
Hence, — = (ij,‘) = ——— (from(1) and (2))
dx
=1 —x)(1-2x)=1-—3x + 2x?
(b)
Vx = cos 6
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48

49

50

X € (0,%) =+x =cosf € (0,%)
=>0€ (%g)
=20 € (gn)

= f(x) = 2sin™1y/1 — cos2 6
+ sin™1(2+/cos? 0 sin? 9)

= 2sin71(sin ) + sin~1(2sin O cos 6)
= 20 + sin"!(sin 20)

=20+m—20

=

= f'(x)=0

(b)

Given f (Sx;3y) — 5f(x);3f(y)

, which satisfies section

5x=3y\ _ 5f(x)-3f(»)
=f ( 5-3 ) - 5-3
formula for abscissa on L.H.S. and ordinate on
R.H.S. Hence,f (x) must be the linear function (as

only straight line satisfies such section formula)
Butf(0)=3=b=3,f'(0)=2=>a=2

Thus, f(x) = 2x + 3 = Period of sin(f(x)) =
sin(2x + 3)ism

(b)
fle) =x

= f'(g())g' () =1

= (8™ +1)g'(x) = 1

= (e8U(°82) + 1)g'(f(log 2)) = 1
= (e'°82 + 1)g'(f(log2)) = 1

= g'(f(log2)) = 1/3

(b)

Let y = sin® cot™! {

1-x
1+x

Putx = cos@ = 6 = cos™!

X

51

52

53
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R 2 cot-1 1—cos@
= sin? co —_—
Y 1+ cos@
0
= sin® cot™! (tan E)

T 0
= = gj 2 (— — —)
y = sin 573

2(9) 14+cosf8 1+4+x
=cos“ (=)= =

2 22
dy 1
dx 2
(@)
_1[\/1+sinx+\/1—sinx]
y = cot
V1 +sinx — V1 —sinx
_1[2+2cosx _;[1+cosx
= cot _—]=c0t [—]
2sinx sinx
X1 X
— ~nt—1 Zl=Z
= cot [cotz] >
.dy_l
Tdx 2
(a)

5 , 12
Let cosa = —thensina = —
13, 13

So,y = cos™1(cosa.cos x — sin a.sin x)

=>y=cos Hcos(x+a)}=x+a (v x+aisin
the first or the second quadrant)

dy
>—=1
dx
(a)
Let x = sec@
_ —1 [secf+1
Theny = tan ech_1

2 2 2 2
dy 1 1
dx 2 |x|Vx2 -1
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54 (b)

f(x)=14x%+x*+x°+ 00, where x| < 1

= f™(0) = n!, where n is even

55 (c)

We have y =

1-x

1+x

Differentiating w.r.t. x, we get

(131_1(1—96)1/2_1 d (1—x
dx 2\1+x dx\1+x

1+x

)

L A+0ED - A -0

1
2. 01—x

1—x
1+

dy
1—x)%2—=—
= ( x) dx X

dy
=>(1-x)2—=—
1-x) =Y

d
:(1—x2)£+y=0

56 (c)

We have y = tan™! (

loge+log x?

1—-2logx
=tan! (—g )

1+ 2logx

=tan"!1—tan"1(2logx)

_ 1+x
x 1-x(1+x)

loge—logx?

(1 + x)?

! > (1—x?)

—1 (3+2logx
)+tan (1—6logx

1 (3 +2 logx)

1—6logx

+tan"13 + tan"1(2log x)

=tan"11+tan"13

d?y 3
dx?

dy
(0
f(x) =x+tanx

0

57

fF(F10)) =) + tanf1(y)

)

58

59

60
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y = g(y) + tang(y)
x = g(x) +tang(x)
Differentiating, we get 1 = g’(x) + sec? g(x)g'(x)

1 _ 1
1+sec2g(x) 2+ [g(x)— x]?

=g =
(a)
Since g is the inverse function of f, we have
flg)} = x

d =1
= ol =

= f{g()}.g'(x) = 1

= sin{g(x)} g'(x) = 1

1
=>g'x) =
857 Sinfg@))
(b)
For x > 1, we have f(x) = |log|x|| = logx
() =~
=> =—
frx) ==
For x < —1, we have f(x) = |log|x|| = log(—x)
() ==
> =—
frx) ==
For 0 < x < 1, we have f(x) = |log|x|| = —logx
= f'(x) = ~

For —1 < x < 0, we have f(x) = —log(—x)

= ') =—
= x| >1
Hence, f'(x) =4 ™,
-=, |xl<1
X
(b)
y=x+e* >—=1+e* 5—= !
d 1+e*
d(dx)_d( 1 ) d?x
dy\dy/ dy\1+e* dy?
1
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s d’x  —e* 1 e*
dy?  (1+e¥)2(1+e¥)  (1+e¥)3

61 (¢
x*> x3 x™
y:1+x+z+§+'“+m
T S i
> — = —_— cee
dx Y (n—1)!
dy n 2 n
a+—'=1+x+?+ +—|
dy x™"
dx_y n!
62 (b)
Lety = tan™! (Lz_l),andzztan_l(zx 1_;62)
x 1-2x

Putting x = tan 6 in y we get

¢ _1(sec9—1)_t ‘1(t 9)_1t 4
y = tan tan @ = tan an2 —Zan X
ﬁdy_ 1

dx ~ 2(1+x?)

Putting x = sin @ in z, we get

tan-1 (2 sin @ cos 9)
z=tan ' |———
cos 26
=tan " !(tan20) = 20 = 2sin"1x
dz 2
> — =
dx 1 —x2
d a 1 d 1
Thus, =% = & = 1—x2=>(—y) ==
dz %2 4(14x?) dz/)y=¢ 4
dx
63 (¢
In neighbourhood of x = 2?", |cos x| = — cosx and
|sin x|
=sinx
=y =—cosx +sinx
dy _ .
= —=sS8Inx + cosx
dx
= Atx = Z—H,d—y = sinZZ + cos Z = AERe
3’ dx 3 3 2

64 (b)

65

66

67
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Let f(x) = ax?+bx +c

As given that f(x) > 0,V x €R
~a>0andb?—4ac<0 (1)

Now, g(x) = f(x) + f'(x) + f"(x)
=ax’+bx+c+2ax+b+2a
=ax?+ a+b)x+ (2a+b+c)
Here D = (2a + b)? —4a(2a+ b +¢)
= 4a? + b? + 4ab — 8a® — 4ab — 4ac
= —4a® + (b®* —4ac) <0

Alsoa > 0 from(1),= g(x) > 0,vx €R
()

(a®> —2a —15)e®™ + (b* —2b —15)dP* =0

= (a?—2a—15)=0and b®>*—-2b—15=10
=2>((@a—-5@+3)=0and(b—-5)(B+3)=0
= a=5or—3and b =5 or-3
~a#bhencea=5andb = -3

Ora=-3andb =5

= ab =-15

(b)

We have x = @(t),y = ¥(t). Therefore,
dy )

& _w ¥

dx & ¢’

dt

d’y _d (Y _ d (y'\dt
:W‘a<a>‘a<a>a

_ ¢Ilpll _lpl(plli_ (p,ll)” _l/)l(pll

o7 ¥ 97
@
d—i=a[(x+ x2+a2)]

=n(x+ x?2 +a2)n_1.%(x+ x2 +a2)

n-1 (Vx2 + a2 + a?
=n(x+ x2+a2) _——

Vx2 + g?
B n(x +Vx2 + az)n
Vx?2 + a?
_
Vx2 + a?
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68

69

70

71

(a)

Since, f(x) = e8%)

= e8*) = f(x + 1) = xf(x) = xe8®
and g(x+1) =logx + g(x)

= gx+1) —glx) =logx ..(1)
Replacing x by x — %, we get

(c+3)~8(x—3) =toae =
glx+5)—8lx—5)=loglx—2)
= log(2x — 1) —log2

" 1 " 1y 4 .
g (xry)-g (x-3) =~ D

On substituting, x = 1,2,3, ... N in Eq. (ii) and
adding, we get

,I(N+1) u<1)
& 2) "8 2

= 4{1 + !

- 9

TR }

25 7 (2N —1)2
(@)
y=2In(1+ cosx)
dy —2sinx
dx 14 cosx
d%y _ [(1 + cosx) cos x — sinx(—sinx)
dx? (1 4 cosx)?
— cosx +1 ]_ -2
- (1+cosx)2l (1 + cosx)
In (1+cos x)?2
Now2e /2 =2-¢7 2 =_ 2
(1+cosx)
cd?y 2 0
. W _ey/z —_—
(@)
u(x) = 7v(x) = u'(x) = 7v'(x) = p = 7 (given)
in X&) U@\ _ _
1. Agaln%—7:>(v(x))_0=>q_0
2 Now 24 =740 _ 4
p-q 7-0

(b)

Given, f" (x) = —f(x)
=g'(x) =—f(x) and f'(x) =g(x) ..()

vow. £ = (7 (2)) "+ (26))
e =2(r(3)r () 3

72

73

74

SENJEE (Skylimit Education for NEET & JEE)
Madhyamgram, Kolkata-700132

x s (x\ 1
+2(g(5))-g (5)3=0
[using Eq.(i)]
~ F(x)isaconstant= F(10) = F(5) =5
(b)

dx .
dx_E_cost—tsmt
dy 1+ cost

dt

d (dx

2 w(5)
dy? = @
dt

(—2sint—tcost)(1+cost)—(cost—tsint)(—sint)
(1+cost)?
1+ cost

Now, put t = m/2

()
y=f)—-f@x)=>y" =f'(x)-2f'(2x)

=y' (D =f'(1)-2f"(2)=5and (1)
Y@ =@ =-2fH=7 (2)

Now lety = f(x) — f(4x)

=y' = f'(x) - 4f'(4x)

=y’ M= D-4/® B

Substituting the value of f'(2) = 7 + 2f'(4) in(1),
we get

fl(D—-2(7+2f'(4)=5
f'()—4f'(4) =19

()
Vva+x—+va—-x
Va+x++a—x

y:

_(\/a+x—\/a—x)2
 (at+x)—-(a—x)

(a+x)+(a—x)—2(\/a2—x2)
ZY= 2x

_2a—2\/az—x2_a—\/az—x2

2x X

Differentiating w.r.t. x, we get
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75

76

77

78

1
d_y_"[‘wﬁ(—zﬂ] —(a—VaZ —x2)
dx .
@22 4a?—x?_a(a—VaZ—x2)
x2m xzm

a a—Vva?-x
- xva?-x? [ x ] - x\/a2 x? [bY(l)]

(b)

y = 2c0sx cos 3x = cos 4x + cos 2x
d20y
dx20

= = 420 cos 4x + 220 cos 2x

(9
Here,y =t +1landx =t® +1

st =x—1=2t?=(x -1V
So’y = (x— 1)5/4 + 1
Differentiate both sides w.r.t. x, we get Z—z =

2 (x—

Again, differentiate both sides w.r.t., we get

d’y 5
L= (x—1)"3/4
PP TACY
dy 5 5 5
dx?  16(x —1)3/4  16(t2)3  16t6
(a)
As f(x) = x*tan(x3) — xIn (1 + x?) is odd, =
d3f(x) .
WIS even
4
ddf(f)—Oatx—O
(o)
2
f(x) =e*— —ZSinx—§x3

fi(x) =e*+e™* —2cosx — 2x?

fU(x) =e*—e™*+2sinx — 4x
fil(x) =e*+e ™™ +2cosx — 4
fV(x)=e* - — 2sinx
fV(x) =e*+e*—2cosx

79
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Y (x) =e*—e™*+2sinx
fYI(x) =e*+e ¥+ 2cosx
Clearly, fV1(0) is non-zero

(b)
Since g(x) is the inverse of function f(x),
therefore gof (x) = I(x) for all x

Now gof (x) =I(x),V x
= (gof)'(x) =1,Vx

=g (f)f' () =1vx

=>g(f(X))—f( X

=g (f(0) = f,( ) (putting x = ¢)

(b)

dy _

i -[2=x@B-x)..(n—x)
+(1-x)B—-x)..(n—x)
+--1-x)2-x)..(n—1—-x)]

Atx =1

Zi’ —[(n=1)!+0++0] = (=1)(n—1)!

(a)

ax? + 2hxy + by? =1

Differentiating both sides w.r.t. x, we get

sax+2he Dy omy v 20y P =0
ax xdx Y ydx_

=>dy_ ax + hy
dx  hx+by

Again differentiating w.r.t. x, we get

&y

dx?

[ (hx + by) (a + hZ—z) — (ax + hy)]
dy
(h+b3)
(hx + by)?
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83

84

|y(ab — h?) + 2 (h?x — abx)|
(hx + by)?

(h? — ab) (y — x2%)

(hx + by)?
_ (h*—ab) ax + hy]
"~ (hx + by)? Y + by
_ h*—ab
"~ (hx + by)?
()
y=,logx+y
=>vy2=logx+y
o9 dy_1+dy:>dy_ 1

y dx x dx dx xQy-1)

(b)
From the given relation% = logx — log(a + bx)

(xd_Y)_

. . s dx. Y

Differentiating w.r.t. x, we get 24— =
X

b a

a+bx x(a+bx)

. d_y_ _ ax
"xdx y_a+bx ()

Differentiating again w.r.t. x, we get

d’y dy dy (a+bx)a—axb
(a + bx)?

dx

x dx? + dx
d?y a?

= =
X dx? (a + bx)?

sdly _ et _(ay_ V2
=X dx2 ~ (a+bx)? (x dx y) [bY(l)]

(a)
y = f(x) is an even function and y = g(x) is an
odd function

= h(x) = f(x)g(x) is an odd function
= h(x) = —h(—x)

= h'(x) = h'(-x)

= h'(x) = —h" (—x)

= hlll(x) — hlll(_x)

85

86
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88
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Now, we cannot determine the value of h'"’(0)

(b)

Putting x = sinf and y = sin®

cos 6 + cos P = a(sin 6 — sin @)

L) 6+0 6-0
cos > cos >
0+9  6-0
=a(2cos sin )
2
0—0¢ 1
>——=cot "a

2

= sin"lx —sin"ly =2cot™la

1—y2
1—x2

1 1 dy dy
= - —~=0>-—2=
Vi—x2 [J1-—y2dx dx

(@)
y2=ax?>+bx+c

d
=>2yd—3:=2ax+b

dy\? d*y
d?y (dy)z
ydxz dx
d?y 2ax + b\?
e
dx? 2y

d’y 4ay®— (2ax +b)’
dx? 4y?

d2
= 4y3 ey_ 4a(ax® + bx +¢)

dx?
— (4a%x? + 4abx + b?)
4y3 LY = 4qc — b2 =C
= 4y3— = 4ac =Constant

(a)
y=f(x?=> % = f'(x?)2x = 2x/2(x%)2 -1

Atx=1,%=2x1x\/2—1=2

(b)

Wehavexz+y2 =t—%andx4+y4:t2 +tiz
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91

92

1
=>(x2+y2)2=t2+t—2—2
= 2+y2)2=x*+y*-2

= 2x%y? = -2

Here g(x) = f'(x)

and g'(x) = f"(x) = —f(x)

SoF'(0) =1 (5)e(5) -1 (5)e(5) = 0
= F(x) is a constant function
= F(10) =5

(b)

y = cos~(cosx) = cos™{cos[2m — (2w — x)]}

= cos™[cos(2m — x)]

=2m—Xx
LAy 57
- = latx = "
(d)
x3 sinx cosx
Given f(x)=|6 -1 0 |wherepis
r p* P
constant
6 —cosx sinx
ﬁf”’(x) — 6 _1 0
I p®
6 -1 0
= "' (0)]x=0 = |6 _21 03 =0(~ Ry =Ry)
p p° p
= Independent of p
(a<)

d d
{0} = —{e/m)

93

94

95

== = —
dx 1 axz dx
C(1+x2)2
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d

d
— efn_l(x)a{fn—l(x)} = f,(x) dx {fn—l(x)}

d
= fn(x)_ a {efn—l(x)}

d
= fa(x). e/n-2 a {fn-2(0)}

d
= fn () fn-1(x) a {fn2(0)}

d
= frn () fn-1(x) fz(x)a{fl(x)}
d
= fn(x)'fn—1(x) ...fz(x)a{efo(x)}

d
= fo (). frn—1(x) ---fz(x){ef"(x)}a{fo(x)}
Use efo™® = £ (x) and fy(x) = x

(b,c)

2x
- -1
y=co57 (r55)

dy -1 d( 2x )
1+ x?

:>dy_ 1+x%2 2(1+x?)—4x?
dx [ —x2)2 1+x2)?
dy —_(1+x?) 1-—x?

dx |1 —x2| (1 + x?2)?

=>dy_ ) 1—x? ( 1 )
dx [1—x2|/\1+ x?

d —, if|x|>1
B )1+x?
de | _—2_ if x| < 1
1+ x2%’
(a)
dy eV*  ex eV —eV

dx  2vyx  2vx  2Vx

\/(eﬂ ter®) —4 73

2Vx 2Vx

(a,b,c)
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97

98

fx) = |x? = 3]x| + 2|

_{|x2—3x+2|, x=0
[x2+3x+2], x<0
(x2—3x+2, x> =3x+2>0, x>0
_{—x2+3x+2, x2—3x+2<0 x=0
x?+3x+2, x*+3x+2=0 x<0
k—x2—3x+2, x*+3x+2<0 x<0
(x2—3x+2, x € [0,1] U [2, )
_)=x?+3x-2, x € (1,2)
x*+3x+2, x€(—0,—-2]u[—1,0)
| —x2-3x+2 x€(=2,-1)
2x — 3, x€(0,1) U (2, )
reon ) —2x+3, x € (1,2)
2= 2% 43, xe(m-2)U(=10)
—2x -3, x€(=2,-1)
(b,c)
y = sin"!(sinx)
= Tox<l
TOTRYEg
_ T[< <3T[
=X <x<—
dy T T
__1I__ <_I
dx 2°%%73
= 1T[< <3T[
I
(b,c)
(P +1)%-3x7
x2+3x+1
_(x2+1+\/§x)(x2+1—\/§x)
B x2 +1++/3x
dy

2x —V3 >a=2andb = -3

dx

5 T
a—b—2+\/§—tanﬁ—cotﬁ

(b,c,d)
lisarootof f(x) =0,f'(x) =0and f"'(x) =0,
or

lisarootofax®+bx?+bx+d=0 (1)
3ax?+2bx+b=0 (2)
sa+2b+d=0

a+b=0

99
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=>b+d=0anda=d
(a)
1

u=sin""x
v = sin"1(3x — 4x3)

1
|(—1T—351n‘1x, —1SxS—§
_4 3 1 1< <1
sin™1x, SSx<3
I 1
kﬂ—?)sm Ix, ESxSl
1 . 1
37 T =Y=T3
du |1 1_ 1
v |3 27733
1 1< 4
30 2°7°%
100 (a,c)
x3—2x%y2+5x+y—-5=0
Differentiating w.r.t. x, we get
dy dy
= 3x? — dxy? — dxly—+ 5+ — =0
X Xy xydx+ +dx
, dy 3x*—4xy*+5
:y = —=
dx 4x2y — 1
. 3—445 4
YW= =3
Also, y"’
_ (6x —4y* — 8xyy)(4x’y — 1) — (8xy + 4x%y’)
B (4x2y —1)?
=y"(D)
4 4
:(6—4—8.5)(4—1)—(8+4.§)(3—4+5)
(4—-1)?
_ 822
Y
101 (b,c,d)

102

Let f(x) = ax3+ bx? + bx + d
Then, f(1) =0and f’(1) =0
=2 a+2b+d=0 ..>1)
and3a+ 2b+ b =0 ... (ii)
From Egs. (i) and (ii) we get
a=d=-b

(a,b,d)
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JOF=D 12T

@) = —

|\/x—1—1|
vx—1-1

_ {—x ifx € [1,2)
T xifx € (2,)

(a,b,c)
Given, F(x) = f(x).g(x) ...()
On differentiating both sides w.r.t. x, we get

F'(x) = f'(x)-g(x) + g'(x). f (x)

- P = fg @ [ + £
I Vi
=>F —c[f,+g,]

Therefore, option (a) is correct.

Again, on differentiating both sides w.r.t. x, we get
F"() = f"(0)gl) +g" (). f(x) + 2f"(x). 8" (%)
=>F'"(x)=f"(x).g(x)+g"(x). f(x) + 2c ... (ii)
On dividing both sides by F (x) = f(x).g(x)
{-f(0).g'(x) =c}

F'oo _ F') | 8’ 2¢
Then, =
R (x) g | f(0e®)
Fii_fr g
or =7 fg

Therefore, optlon (b) is correct.
Also, given f'(x)g'(x) = ¢
On differentiating both sides w.r.t. x, we get
freg"(x) +g' (f"(x) =0
From Eq. (ii)
F'" = f"(x).g(x) + 8" (). f(x) + 2¢
On differentiating both sides w.r.t. x, we get
F"(x) = f"(x).8"() + [ (). g(x)
+g" (). f') + f(x).g" () +0
= f""(0).8(x) + 8" (x). f(x) + 0
Now, on dividing both sides by F(x) = f(x)g(x)

F”,(x) f”’(.x) glll(x)
Then, -
e RS BT
LM S
or 7 7 g

Therefore, option (c) is correct.

104 (a,b,c)

We have sin™1(cosx) = % — cos(cos x)

A
27

Z _@rn-x)
>~ @ —x),

f0<x<m

ifr<x<2m

105

106
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n -
- — X, ifo<x<m

2

n -
x——, ifmr<x<2m

fo<x<m
iftr<x<2m

-1,

d
. —{sin~1 =
S {sin"*(cos x)} { 1

We have cos™1(sinx) = % — sin"I(sin x)

folcx<t
_| X, i > x_2
I R S T
2 Vs X l2 X 2
f-lcx<
_)2 ‘Sl Y
- £ < x <28
X 2, 12 X 2
-1 f—=—<x<-=
d w 2 2
a(cos I(sinx)) = o 3
1, if-<x<—
2
(a,c)

fG—=y), f()f(y) and f(x + y) are in AP.

= fx+y)+flx—y)=2f()f(y) forallx,y
Puttingx = 0,y = 0in (1)

We get £(0) + f(0) = 2f(0)f(0)

= f(0) =1(~ f(0) #0)

Puttingx = 0,y = x,

We get f(x) + f(—x) = 2f(0)f (x)
=>f)=f(=x) (1)

= f(4) =f(-4,fB) =f(-3)
Differentiating (1) w.r.t. x, f'(x) + f'(—x) =0
=B+ (=4 =0

(b,d)
y = x(logx)log(logx)

= logy = (log x) (log x)IOg(logx) (1)
Taking log of both sides, we get

= log(logy) = log(log x) + log(log x) log(log x)
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Differentiating w.r.t. x, we get

1 1dy 1 2log(logx) 1
logy ydx xlogx logx x

_ 2log(logx) +1
- x logx

dy y logy
=>— ==,
dx x logx

(2log(logx) + 1)

Substituting the value of y from (1), we get

dy

9 3 gyt g+

107 (a,c,d)

dy 1
2: —_—=
Y x+y:dx 2y —1

=X v_ v
Alsoy—y+1:>dx_2x+y

1+V1+4x
2

Alsoy?—y—x=0=>y=

1++vV1+4x

=2y = 5

. (asy >0)

1 4 1

!

T AVitax Vitax

=y
108 (b,c,d)

:_xf f(O)dt = f(x*).3x% - f(x?). 2x

=Inx3.3x%2 —Inx2.2x
=9x%Inx — 4x Inx
=xInx(9x —4)
Letz = xInx(9x — 4)
Then,% =1+Inx)9x—4)+9xInx
Atx=e,%=2(9e—4)+9e =27¢—8
109 (a,c,d)
x+h)—f(x
1) — i LEHD =1
x—0 h

h
S0+ _ro s

h=0 Ex X X
X

= f(x)=Inxasf(1)=0

110 (a)
Given u = f(tanx)

111

112
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=>du_ 't )
a—f(anx)sec x

and v = g(secx)

dv

= — = g'(secx)secxtanx
I g'(secx)

_du  (du/dx) f'(tanx) 1

“dv (dv/dx)  g'(secx) sinx

d f'
<£)x=n/4 T 2

V2=

BN
sl -

(a)
Since |f(x) — f(¥)|<|x — y|3, where x # y

fG)—fO)
x—y

<|x—yl?

Taking lim as y — x, we get

lim f(xi :i(}’) < Jiml - e

= i‘f}cw < 31/1_r)r}1£x—y)2
= f'(0)=<0

= 1f'I=0 (~f'(x)]=0)
“f'(x) =0

= f(x) = ¢ (constant)

(@)

fG)+flx=2)=0 ey

Replacexbyx —2= f(x—2)+ f(x—4) =0
(2)

From (1) and (2), f(x) — f(x —4) =0
Replacexbyx+4 = f(x +4) = f(x)

> f)=fx+4)=f(x+8)=...
= f(x + 4000)

= f'(x) = f'(x +4000)

Hence, both the statements are true and
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Statement 2 is correct explanation of Statement 1
Hence, f(x) is periodic with period 4

113 (c)
Fro0<x <1,

) (1%
= €08 1+ x2
2x _ —1 (1-x2
+x2) andv = cos (1+x2)
dv

%—1 (ru=vw)

. _1< 2x
sin
1+ x2

Letu = sin~?! (1

114 (b)
Both the statement are true, but Statement 2 is
not correct explanation of Statement 1

Statement 1 is true as period of sin x is 2m

Or, in general if for y = f(x), f(a) = f(b), we
cannot say f'(a) = f'(b)

(d)
For x < O,% (In]x]) = ;—x(ln (—x))

115

(-1 ==
T (- X)

116 (d)
Statement 2 is true as f(a) = 0 and f'(a) = 0,
then definitely a is repeated root of f(x) = 0
But from data, we are not sure how many times a
root repeats
Also f(x) = (x — a)™ X g(x), which changes sign
at x = a, when n is odd and does not if n is even.
Hence, Statement 1 is false

117 (a)

1. Given, f(x) = ax*! + bx=*0
f'(x) = 41ax*® — 40bx~*1

" (x) = 1640 ax3° + 1640bx~*?

") _ 1640(ax3%+bx~*%)
Now, fx) ~ axtlebx—t0
1640x 2
2. 2 tan! ( sz) =< tan~(tan 2x)
dx 1-x dx

118

119

120
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_dxx

=2
~ Statement I is true, but II is false.

(a)
e* +log(xy) + cos(xy) +5=0

1
ey —(xy) ) dx (xy) - Sm(xy)—(xy)
=0

d 1
XY 4L g =
= Ix (xy) {e + xy sm(xy)}

1
e*” + Xy sin(xy) #

L Gy =0
“dx xXy) =
dy
— .1=0
:>xdx+y
h Y
dx X
(a)
—x, —1<x<0
0, 0<x<1
f) =x[x]={ x, 1<x<2
2x, 2<x<3
{—1, -1<x<0
0, 0<x<1
=>f(x)={ 1, 1<x<2 =f'(x)=[x]
k2, 2<x<3
(o)

Statement 1 is always true, but Statement 2 is not
always true, as if f'(x) = cos x, then f(x) can be
sin x which is odd function, but if f(x) =

—sinx + 2, then f(x) is neither odd nor even

(a)
Given f(x +y®) =f(x) + f(y*)Vx,y €R

Putx =y =0,wegetf(0+0)=f(0)+f(0)=>
f@@) =0

Now, puty = —x/3, we get £(0) = f(x) + f(—x)
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123

= () + f(—x) = 0

= f(x) is an odd function
= f'(x) is an even function
> f(-2)=a

(b)

dy _dy/dt _ 12t?-6t—18
“dx  dx/dt  5t*—15t2-20

dy 12-6-18 2
> — = — — —
dxl,.;, 5-15-20 5
52| —2art=1
dxt=1

b. Let us take P(x) = a(x — 2)* + b(x — 2)3 +
c(x—22+d(x—-2)+e

—1=PQ2)=e

0=P'(2)=d

2=P'2Q)=2c>c=1

—12=P""(2) = 6b = b = —2
24=p""2Q)=24a=>a=1

Thus, P""(x) = 12(x — 2)? = 12(x — 2) + 2

S P'(3)=12—12(1) +2 =2

c. Here /(1 +y*) = /(1+x—1)=\/1;7("y=§)
SV L

Buty=§

..Z_i’:_i (2)

x2

From (1) and (2), \/_“1;3’: —%

dy

1+y*
=77 ="1

Vitx?
d. obviously, f(x) is a linear function
Also from f'(0) =pand f(0) = q,f(x) =px +q
= f"(0)=0
(a)
af(l-x)=f1+x)
=>—f1-x)=f'(1+x)
Hence, graph of f(x) is symmetrical about point
(1, 0) (as if f(x) = —f(—x), then f(x) is odd its
graph is symmetrical about (0, 0). Now shift the
graph at (1,0))
b.fC—-x)+f(x)=0
Replace x by 1+x ,then f(2—-(1-x))+
fA+x)=0
=>fA1l-x)+fA+x)=0
=>—f'A-x)+f1+x)=0
=>f1-x)=f1+x) ey

.
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= Graph of f'(x) is symmetrical about line x = 1
Also, putx = 2in (1), we get f'(—1) = f'(3)
cfx+2)+f(x)=0 (1)

Replace x by x + 2, we get f(x +4) + f(x + 2) =
0 (2

From (1) and (2), we have f(x) = f(x + 4)

Hence f(x) is periodic with period 4

Also, f'(x) = f'(x +4). Hence f'(x) is periodic

with period 4
Put x = —1in f'(x) = f'(x + 4), we get f'(—1) =
'3

d. Putting x = 0,y = 0, we get 2f(0) + {f(0)}?* =
1

= f(0) =v2 -1 {~ f(0) > 0}

Puttingy = x,2f(x) + {f(x)}* =1

Diff. w.r.t. x. we get

2f, () + 2f (). f'(x) =0or f'(){1+ f(x)} =0
= f'(x) = 0, because f(x) > 0

124 (c)

a. We know that
2tan"1x
2x
( sin‘1<1+x2), f—-1<x<1
X
= n—sin‘l(l_l_xz), ifx>1
.1 2x )
—1 — sin (1+x2)' ifx < -1

>% - zzifx<—10rx>1
dx 1+x
-1
_1 1 )= tan™"x, x=0
b. cos (V1+x2 {—tan‘lx, x<0
dy _ 1 .
dx 1+x21fx<O
X
lxl _ _ |€ —€|, XZOZ
c.y|e e| {le‘x—el, x<0
e¥ —e, x=>1
e—e¥, 0<x<1
e—e™*, —-1<x<0
e *—e, x < -1
:%>ifx>1of—1<x<0
d.u =log|2x|,v = |[tan" 1 x|
1
—, x>0
d—u=landd—v= 1+x2
dx x’ dx B 1 £ <0
1+ x2’
1+ x?
du x>0
= — =
dv 1+ x?
— , x<0

1+x2 1 .
NowweknowthatT = x+; > 2ifx > 1 and<
—2ifx < -1
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:%>Zifx<—1orx>1
125 (a)

a.p,qr
The graph of y = [x? — 2|x||

__________ _.3__'_ oo

__________________

From the graph dy/dx is negative for p,q,r
b.q,s

The graph of y =
------

|log [xl]

from the graph dy/dx is negative for q, s
cqr

—x, —4<x<-2

-Xx, —-2<x<0

y =x[x/2]=) o, 0<x<2
X, 2<x<4
Hence dy/dx is negative for g, r

d.q
The graph of y = | sinx |

...........

n§/2 ﬂT
From the graph dy/dx is negative for q
126 (b)
D*(u.v) = D*(f (x).g(x))
f2x+m)g?(x + h) = f2(0)g* (%)

<1 im/2

= lim

h—0 h
2 — g2
— ;LIL% fZ(x + h) {g (X + h})l g (X)}
2 _ f2
+g2(0) o+ h})l £}

= f2(x)D*g(x) + g*(x)D*f (x)
= u?D*v + v?D*u

127 (c)
vy=e
“y, =337y, = 323%47
yn(x) — 3n_e3x+7,

3x+7

128

129

130

131
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Then, y,,(0) = 3™. e’

(b)

Suppose degree of f(x) = n, then degree of f' =
n—1landdegf"”" =n-2,

Son=n—-1+n-2

Hence,n = 3

So put f(x) = ax® + bx? + cx + d. (where a # 0)
From f(2x) = f'(x). f"(x),

We have 8ax® + 4bx? + 2cx + d

= (3ax? + 2bx + c¢)(6ax + 2b)

= 18 a?x3 + 18abx? + (6ac + 4b*)x + 2bc
Comparing coefficients of terms, we have

18a2 =8a = a=4/9

18ab=4b = b =0

2c=6ac+4b?> > c=0

d=2bc = d=0

= f(x) = 4%3, which is clearly one-one and onto
= f(3) =12

Also,‘l'gi3 =x=>x=0,x=43/2

Hence sum of roots of equation is zero

(d)

Here, f(x) = x3 + x2f'(1) + xf"'(2) + f'"'(3)
Putf'(1) =a,f"(2)=0b,f"B)=c (1)
Sf(x)=x3+ax?+bx+c

= f'(x) = 3x% + 2ax + b, or
f'A)=3+2a+b (2)

= f"(x) = 6x + 2a, or

f'2)=12+2a (3)

= f"""(x) = 6, 0r

f'@=6 &

From(1)and(4),c =6

From(1),(2) and (3), we havea = —5,b = 2

Y f(x)=x3—-5x2+2x+6

f'(x) =3x%—10x + 2

(b)

From the given information, we have f(x) =

(x — c)™g(x), where g(x) is polynomial of degree
n—m,

Then x = ¢ is common root for the equations
fO)=0,f1(x)=0,f*(x)=0,...f"(x) =0,
Where f7 (x) represent rth derivative of f (x)
w.r.t. x.

(b)

Since 1,a4, ay, ...,a,_q areroots of x™ — 1 = 0,
then

xX"—1=C-Dkx—-a)x—ay).(x —ap_q1)

1)
x" -1
1 (x —a;)(x —az) ...(x — ap-1)
= )lcl_rg . __ = )lci_rg[(x —a)(x—ay)..(x
- an—l)]
=>1-a)d—-ay)..(1—-a,_1)=n
(b)
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Hereputg'(1) =a,g’'2)=b (1)

Thenf(x) =x?4+ax+b,f(1)=14+a+b=>

flx)=2x+a,f"(x)=2

cgx)=0+a+b)x?+ (2x+a)x +2
=x2(3+a+b)+ax+2

=>g'(x)=2x3+a+b)+aandg’(x) =23+

a+b)

Hence, g'(1) =2(B3+a+b)+a 2

g'2)=23+a+b) 3)

From (1), (2) and (3), we havea = 2(3+a +

b)+a

and b =23 +a+b)

=>3+a+b=0andb+2a+6=0

Hence, b = 0 and a = —3. So, f(x) = x> — 3x and

g(x) =-3x+2

% - \/ﬁ is defined if

:m<0:>xe(—oo 0] u (2/3,3]
(x—2/3) " ’ '

(d)
glx +y) = g(x) + g(y) + 3x%y + 3xy* (1)
= g'(x +y) = g'(x) + 6yx + 3y? (differentiating
w.r.t. x keeping y as constant)
Putx =0
= g'(y) = g'(0) + 3y?
=g'(y) = —4 +3y?
= g'(x) = —4 + 3x?
>gx)=—4x+x3+¢c
Now putx =y = 0in (1), we get g(0) + g(0) + 0
=g(0)=0
= g(x) = x3 — 4x
g(x)=0=>x3—4x=0 = x =0,2,—2. Hence,
three roots
\/g(x) = Vx3 — 4x is defined if x3 —4x > Oorx €
[—2,0] U [2, )
Also,g'(x) =3x2—4 =>g'(1) = -1
134 (d)
x = f(t) — aIn(bt) = gt ndb (1)
y=g(t) = p—In@®) — (bIn a)_t — (aln b)_y
=g tnbd

2y =g =a"®) = f(-1)
From equations (1) and (2)

2
x“—-3x
=0
—3x+2

133

xy=1
.o _1
. y—x
dy 1 1
Tdx  x2 f2(b)
1
Also,xy =1 = = —g2(t)
Ly 1_ ¥
T odx x? . 1 ©
— @y y_ _ 8%
Also,xy =1 = == s o
135 (2)

Limitis f'(e) where f(x) = xIn* = ¢In*x

136

137

138

139
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2. 21
= g (F)f e - 2=
=>f’(e)=e-§=2
(5)

According to question (a? — 2a — 15)e® +
(b? —2b —15)eP* =0

= (a?—-2a—15)=0 andb?>*—-2b—15=0
=>(@—-5@+3)=0and(b—-5B+3)=0
=>a=5or—3 andb =5o0r -3
~a#bhencea=5andb =-3
Ora=—-3andb =5

= ab =-15
3)
Cxt =P+ 2+ 1) 2 a1
y= x2—x—1 Y
dy
n—=2x+1=ax+b
dx
Hencea =2andb =1
(5)
a + bx3/2
Y= " 5/
3 pat/2x5/4 — Exl/‘*(a + bx3/?)
12 4
=Yy

+5/2

According to the question,

2 p51/255/4 — 251/%(q 4 p53/2)
2 4

0= 55/2

3ph 55/4 57/4

—57% —q———5p——=0
~ 3 7 4
= h57/4 = g55/*
= b/5=a
sabh=+5:1
(7)

x? + xtanx — x tan 2x

g'(0) =b = lim

x-0x(ax + tan x — tan 3x)
X + tanx — tan 2x

m
x-0 ax + tanx — tan 3x

+ +_X3+_2 5+
-v 00
X X 3 15x

3
— (2 +ZE+ 23205 4
3 15

= lim
X0 X2 5, .. )_( 27x3
ax+(x+3+15x + 00 3x + 3 +
x3(_z+__62x2+...oo)
3 15

=}li£r(1) 1 34 2 5
(a+1—3)x+(§—9)x + = (—242)x5 +

b can be finiteifa+1—-3 =10
(5) () =%= 52

7
:-a=2andb=ﬁ
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141

142

143

144

(2)

Since f(x) is odd. Therefore f(—x) = —f(x) =
fr=0ED = —f'(x0)

S f(=0 =@~ f1(=3) = f'3) = -

(9)
d
2 LTI = (9017}
=2[f(0).f'(x) — (). ' (x)]
=2[f (). p(x) — P (). fFOI[~ f'(x) = p(x) and
@' (x) = f(x)]
=0
= [f(x)]? = [¢p(x)]? = constant
~[fA0)]? - [¢(10)]?
= [fB3)]* - [oB)]* - [fR)]?
—-[f'(3))*=25-16=9
(9)
£l = }lli_t)r(l)f(x + h) ;f(x +0)
o Ji @S W+ =21 () =xf (=07 () as
h—0 h
f(0)=0
h
= i (=12 4 VT = £+ T

=>f’(x)=\/f(x ) (= f'(0) = 0)
flx)
:jmdx—de

=>2/fx)=x+c

2
= f(x) =7 (+ f(0)=0)
(6)
g0) = f (—x+ f(F()); £(0) = 0; £'(0) =2
g =f'(—x+f(F))

-1+ () /(0]
g'(0) = f'(f(0)) - [=1+ f'(0) - f'(0)]
=f'(0)[-1+ (2)(2)]
=(2)3)=6
(5)
z = (cosx)%y
4z _ —5cos* x - sinx; _ cos x
dx “dx
L
‘3

dx

aly2 " dx \dy/ dy

= sinx

= —5cos3x - sinx

—5—[cos3x - sinx
dx[ ]cosx

—5(cos3 x — 3sin? x - cos x)
—5(cos3x — 3 cosx (1 — cos? x))
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—5(4 cos3x — 3 cosx)
—5cos 3x
. d?z

T dy?| _en
(9)

Let degree of f(x) isn; degreeof f'(x) =n—1
degree of f''(x) is (n — 2)
Hencen=mn—-1)+m—-2)=2n-3
“n=3

Hence f(x) = ax3 + bx? + cx + d (a # 0)
f'(x) =3ax?+ 2bx +

f"(x) = 6ax + ab

cax3+bx?+cex+d

= (3ax? + 2bx + ¢)(6ax + ab)

1
~18a’=a 2a=—

18
(3)
fO) X f'(=x) = f(=x) X f'(x)
= fl) X f(=x) = fG) X f'(=x) =0
= S f 0] =0
= f)f(=x) =k
Given (f(0))° =k =9 = k=9
Then f(3)f(—3) =9 = f(—-3) =3

= —5c0s120° = >
= —5cos =3

(1)

dx_ 3 2_ (3+2t)
dt  t* t3 t4

dx_ <3+2)_ <3+2t>
dt — \e3 ' t2) t3

dy

E—t

dy dy\? 1+t o
Z _x[Z) == 13 =1
:dx x(dx) ( t3 ) t
(2)

We have g(x) = f(x) sinx €Y

On differentiating equation (2) w.r.t. x., we get
g'(x) =f(x)cosx + f'(x)sinx 2

Again differentiating equation (2) w.r.t. x., we get
g''(x) = f(x)(—sinx) + f'(x) cosx +
f'(x)cosx+ f"(x)sinx (3)

=>g'(—n) =2f'(—m) cos(—m) =2 x 1 x (—1)

= -2
Hence g'"(—m) = -2

(3)

Wehave f(5—x) =—f(5+x)=—-f'(5—-x) =
—f'(5 + x)

=>f'5-2)=f'65+2)=>f'B)=f'(7)=3
(8)
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In(f(x)) =In(x—1)+In(x—2)+ -+ In(x
—n)

, 1 1 1
=/ (x):f(x)[x—1+x—2+m+x—n]
=) =x-2)x=3)(x-n)+(x-Dkx-
Nx—n)+-+x-1DE-2)..(x—(n—
D)
> fmM)=Mm-1)n-2)(n—3)-3.2.1(all
other factors except the last vanishes when x =

n)
=5040=(n—-1)!
>n=2_8

(5)

We have (gof)(x) = x
=g (f)f')=1
When f(x) = —2 >x=1

= g'(f(0)g’ (— g) ffa=1

Hence g’ (— 2) = f;l) = %

(5)
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Here x = a is a repeated root of the equation
f(x) = 0 hence x = a is also a root of the
equation f'(x) = 0i.e,3x?+6x—9=0
Orx?+2x—3=0or(x+3)(x—1)=0

has the root @ once which can be either —3, or 1
Ifa =1,then f(x) =0givesc—5=0o0rc=>5
If @« = =3, then f(x) = 0 gives =27 + 27 + 27 +
c=0c=-27
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