Differentiation
DISHA CLASSES

Guiding you to Success

TOPIC BASED QUESTIONS

Level - |
Straight objective type
. f(x)-f(4)
_ 2

1. If f(x) = x*+9, then )!@4—)(_4 has the value

(a) 5/4 (b) -4/5 (c) 4/5 (d) none of these
2. For the curve Vx + Vy = 1, dy/dx at (1/4,1/4) is

@ 1/2 (b) 1 (o) -1 d)2
3. If £(x) =log |x|, x= O then f'(x) equals

@) 1/}x| (b) 1/x (o) -1/x (d) none of these
4, xe” =y +sin*x then y'(0) and y"(0) respectively

@rt,2 (b)1,-2 (©0,-2 d-1,2
5. Let /(x) be a polynomial in x. Then the second order derivative of f (), is

@) (e .e + f' (e (b) (e . e™ + F'(e") . e™

(c) (e e™ (d) f'(e) e™ + f'(e) . &
6. Let 7(x) = sin x, g(x) = x* and h(x) = log, x. If F(x) = (hog of) (x), then F "(x) is equal to

(a) 2 cosec’ x (b) 2 cot x* — 4x* cosec’x’

(c) 2x cot X* (d) -2 cosec’ x
7. If £(x) =|x — 2| and g(x) = f(f(x)), the for 2 <x < 4, g’ equals

(a) -1 ()1 (©o0 (d) none of these

oo 2x o 2x du _
8. Let U = sin (sz J andV = tan (_l—xz J, then v -
1 1-x2

@5 () x ©1 % OR
9. If 2° + 2" =2""", then the value of dy/dx atx=y=1is

@@o (b) -1 @1 (d)2
10. The expression of dy/dx of the function y = " | is

y’ y’logy y’logy y’logy
@ —i—= (b) ——>— € —————— @) =i e eo
x(1-ylogx) x(1-ylogx) x(1-ylog xlogy) x(1+ylogx logy)

11. The differential coefficient of f(x) = log (log x) with respect to x is

X log x -1
Togx b) =~ I d) xI
@ log x (b) X () (xlogx) (d) xlog x
12. ify= sec‘(x—ﬂj + sin‘(x—_]) then dy is
x-1 x+1 dx
x-1 X+1
1 b) — 0 d) 2=
(a) (b) (c) -
13.  Iff(x) = tan™ :f::i ,0<x< g then f’(—j is

(a) -1/4 (b) -1/2 (c) 1/4 ) 1/2
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

dx

@ l) {'°g My ‘ﬁ} b) (H%)x g1+
(©) (X+%)X {log (x+1)- x:(L } (d) (x+%)x {Iog(ni)wuﬁ}

; - dy )’
If = e, = 6, ] _ =
X =a C0S y=asin +[dxj

lfy:(1+ %) thend—y—

(a) tan’0 (b) sec’0 (c) sec O (d) | sec 9|
If f’(x) =sin (log x) andy = f @X_;i), then j—z equals

(a) sin (log x). < Ic:g < (b) ﬁ sin[log@xj—zin

(c) sm[log(zx +2in (d) none of these

If yV™ = [x + 41+ x2 ] then (1+ x°)y, + xy, is equal to

(@ mYy (b) my’ () my’ (d) none of these
dy .

Ifx =o(t), y = w(t), then 0 is equal to

q)/lufl wlq)/l q)/lufl wlq)/l // w//
@-———5— b) ——5— (C) (d) -

(@)’ (o)’ ¢
If y= f(x) is an odd differentiable function defined on (-, «) such that /'(3) = -2, then f'(-3)
equals
(a) 4 (b) 2 (9 -2 (d)o
x> sinx cos x £
Let f(x)=|6 -1 0 |where pis aconstant. Then — {f(x)}atx=01is
, 5 dx
P P P
@p b)p+p’ ©p+p’ (d) independent of p
If t=e*and y =t - 1 then (dx/dy),_. is
@a) 1/2¢’ (b) © 2 (d) 2¢?
LetxX’ —2xy* +5x+y-5=0andatx=1,y=1. Then%atyzlis
22 21 22
(a)-82 (b)-75 (c)8 (d) =
If x* + y*=a’ and k = 1/a, then k is equal to
yu | yrrl 2yn yn

(a) , (b) ——— (€) =— (&) ——=

vty (1+y,2)3 J1+y7? 5 (]+y,2)3
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24, Ifyz\/x+\/y+,/x+1/y+ ........ o ,then%is equal to

2 3
y+X y2 —x y? +x
a b) ————— c
()y2—2x ()2y3—2xy—1 ()2y2—x

(d) none of these

25. Let fand g be differentiable functions satisfying g’ (a) = 2, g(a) = b and fo g =1 (identity
function). Then, £'(b) is equal to

(@) 2 (b) 2/3 (© '~ (d) none of these
26. Let f:(0, ) — R and F(x) = If(t)dt. If F(x*) = x*(1+ x), then f(4) equals

(a) 5/4 (b7 (94 (d) 2

Level - I
d*y
27.  If x = acos®, y = bsing, then e is equal to
X
(a) —%cosec“@ cot* 0 (b) 3—?cosec4e cot® () —S—Ecosec“e cotd (d) none of these
a a a

28. The derivative of sec‘[%} w.r.t. /J1+3x at x = d
2x°+1 3
(a) does not exist (b)o (©) 1/2 (d)1/3
29. Let fbe a twice differentiable function such that 7"(x) = — £(x) and f'(x) = g(x). If h’(x) = [{X)]* +

[g®)]?, h(1) = 8 and h(0) = 2, then h(2) =
GOR (b) 2 ©3 (d) none of these

30.  Let f(t) = In(t). Then d—‘ig ::f(t)dtj

(a) has avalue 0 when x=0 (b) has a value 0 when x=1 and x=4/9
(c) has avalue 9 €’ - 4e when x=e (d) has a differential coefficient 27e — 8 forx=-¢
2
31. If y* = P(x) is a polynomial of degree 3, then 2%(y3 :TZ] is equal to
(@) P(X) + P"(x) (b) P(x) (o) P(x) P""(x) (d) a constant
[ d’y .
32. If Xx=| ———=dt, then—=-is
{ J1+4t? dx*
(a) 2y (b)4y (c)8y (d)6y
33. Let £(x) and g (x) be two functions having finite non-zero. 3 order derivatives f'"(x) and g ""(x)

forall x e R. If f(x) g (x) =1 for all x € R, then £ 9% equal to

’ gl
(a) 3[£_g_"J (b) 3 (ﬁ_g_”] (c) 3 (g_"_ﬂj (d) 3 (ﬁ_g_”]
g f f g g 8 g f

34, If F(x) = Xlz j (4t> - 2F(t))dt, then F’(4) equals

4

32 64 64
(a) s (b) 3 (©) o5 (d) noneofthese
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35.

36.

37.

38.

39.

40.

41.

42.

sech tan’ 0 1
If f(x) =| 6secx tanx x|, then f'(0)is
1 tanx-tan6 O

(@ o (b) -1 (c) independentof6 (d)noneof these

If y 11. Let y be an implicit function of x defined by x** —2x*coty-1=0. Then y'(l) equals

(@1 (b) log 2 (c) -log 2 (d)-1
If £(x) =| cos x —sin x |, then f'(x/4) is equal to
(@) V2 (b) —\2 ©o0 (d) none of these
Let f:(-1,1) — IR be such that f(cos 40) = 2 for 0 ¢ (O, Ej U (E, Ej . Then the value(s)
2-sec?@ 4 4 2

of f(%j is (are)
A 1—\E (B) 1+\/§
© 1—\/2 ©) 1+ \E

Letf: (-1, 1) —» R be a differentiable function with f(0) =- 1 and f'(0) = 1. Let g(x) =
[f(2f(x) + 2)]. Then g’(0)
(a)-4 (b)o (-2 (d) 4

ve¥ e .
If x=e'*¢ , X> 0 then ﬂ is

@ ®) - (© =% @

Let f and g be real valued functions defined on interval (- 1, 1) such that g’’(x) is continuous, g(0)
# 0.g’(0)=0, g"(0) =0 and f(x) = g(x) sin x
Statement - 1 : Iing {g(x)cotx — g(0)cosecx} = f'(0) and

Statement - 2 : f(0) = g(0)

(a) Statement 1 is true, statement — 2 is true; Statement -2 is a correct explanation for Statement -
1

(b) Statement 1 is True, Statement -2 is true; Statement -2 is NOT a correct explanation for
Statement -1

(c) Statement - 1 is true, Statement - 2 is False

(d) Statement - 1 is False, Statement — 2 is True

S1:if f(x) = |x - 2|, then f'(f(x)) = 1 for x> 20

. 1
S2 :if :—X (- =—
if f(x) TN thenf'(-1) 2
S3:1ff(0) =a,f (0) =b, g(0) =0 and (fog)’' (0) =c, then g’ (0) =c/b

.1 2x 1.
S4 : differential coefficient of 2 tan” x w.rt Sin”' T2 atx:z is1

(@ FTTT bB)TFTT (OTTFF @TTTT
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2
43. :—)2( equals

1 -1 3 -2 -3
d*x d*x) (dy d’y |(dy d?y \(dy
il B A B e 4 Al A N o & d) | =X || =Y
(a)[dyzj ®) [dyzj & © [dxz &3 @ 4L
44, If £(x) =X, then the value of
f(])+ﬂ+m+m+ ......... +f(]) is
1! 2! 3l n!
n n-1 n(n+])
@n (b)2 (©)2 @™
b 1
45.1f | t*(t) dt = 1-sinx, then f| — |is
oo %
1 1
a) — b) — 03 d) V3
@ 5 (b) NEA (© (d)
A 2 4
46. If f(x) is differentiable and fo(x)dx = EtS, then f(EJ equals
0
(a) 2/5 (b) -5/2 (©1 (d) 5/2
Section Il
Match the following
47. Observe the following list:
List —I List —II
tan"'x, [x|>1
x* -1 .
(A) Let f(x) = X< 1, then f(x) is P. -1
2
1<
not differentiable at x equal to
(B) f(x) = (X*- 4) |X* - 5x + 6|+ cos|x| is non derivable at x equalto Q. 1
(©) If sin(x + y) = €"-2, then j—y is equal to R. 2
X
(D) Let:R — Ris defined by the equation S. 3

f(x +y) =f(x) f(y)V x, y € R, f(0) = 0 and f'(0)=2

then f&x) is equal to
f(x)

T. None of the above values
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48. Column - | Column -1l
. x-cos(sin” x) . ]
(a) HI'E m is equal to (p) does not exist
2
. (1),
(b) if f(x) = Iogx2 (log x),then f (5) is equalto (@ 0
for the functionf(x) = ¢n tan| = + X 0 -
(c) for the functionf(x) = /n tan Z+E 2
ifj—y = sec x + p. then p is equal to
X
S 4
. 1 ([1-cos2x . ©)
(d) lim — |—————— isequalto
x->0 X | 1+cos 2x
Section Il
Comprehension type
49, A function f: R— R satisfies the following conditions:
(1) f(x) z0foranyx e R 2) f(x +y) =f(x). f(y) for all x, y in R
(3) f(x) is differentiable 4 f(0)=2
1. The value of f(0) is
@1 (b) -1 (02 (d)1/2
2. The derivative of f(x), i.e., f satisfies the equation
@fx+y)=Ffx+fy (b) Fx +y) =F(x) f'(y)
©F x+y)=fX) () (d) F(x +y) =F(x) +1(y)
. f'(x)
3. The ratio o for all x, equals to
(@1 (b) 2 (o) x (d) 2x
4. The function f(x) is
(a) e (b) e* (c) log |x| (d) 2
i i 10— (%)
: x—>0 X
@1 (b) 2 (93 (d) 4
Section IV

50. If £/(x), g.(x), h(x) ;r=1, 2,3 are polynomials in xsuch that f(a) =g(a)=h(a), r=1,2,3

f(x) £(x) f(x)
andF(x) =|g,(x) g,(x) gs;(x)|thenF'(x)at x=ais ....cccccuuuunnnnn
h(x) hy(x) hs(x)

51.  The derivative of sec“[ 5 2] ]] with respect to /1- x? at x = % S vvurrerereernnans
X —

. 2X + 3 dy
52. If f(x) = | dy= — =i
(x) =sin (log x) and y f[s - ZXJ' then dx
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1 2x 3x°
53. 2 3 ’
fo(x)=|x x> x*|theno¢o’(T) = ..............
0 2 6x
d’y
54, If x=e'cost, y=e'sint thenW: ..............

55. If f(x) = log, (In x), then f'(x) at x=eis ..................

56. If y = cos2x cos3x, then y, is equal to
(a)6" cos(Zx + n_n) cos(:’»x + n_n) (b)e" sin(Zx + n_n) cos( X+ nn]
2 2 2 2
(c)%{S" sin(Sx + n%) + sin(x + gﬂ (d)noneof these

57. If the function f(x) = x*> +e* and g(x) = f"'(x), then the value of g’(1) is

Subjective
1. Find the derivative of

x -1
ﬁwhenx:&l
f(x) = 2x° = TX +

—— when x =1
3

atx=1
2. Find the derivative with respect to x of the function

. _ . 2x T
(log.,s, sinx)(log,, cosx)™" +sin 1[1+x2j at x = n

3. Find j—y at x =1, when

X
(sin y)sm[%x] ; gsec“(ZX) +2*(In(x+2)) =0

2
4.0f y(x) = K{Lﬁ% do, then find j—z atx=r
Answers
1 C 8 D 15 D 22 A 29 D 36 D
2 C 9 B 16 B 23 B 30 |B,CD| 37 D
3 B 10 17 17 A 24 B 31 C 38 AB
4 B 11 C 18 B 25 C 32 B 39 A
5 D 12 C 19 C 26. Cc 33 B 40 C
6 D 13 D 20 D 27 C 34 41 A
7 A 14 A 21 A 28 A 35 B,C | 42. D
43, D 44. B 45. C 46. A
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47.A-P, QB-5, C-Q D-R 48. A->rrB—>p,C—>q,D—-p,

49. 1 »a, 2.5¢,3-b, 4> b, 5-d

50. zero 51. -4 52. 12 5 cos+log 2x+3
9 - 4x 3-2x
! sec’ (E + t)

53. -6 54, e 2 55.-2/9
56. D 57.2
Subjective

32
2. 4-8log,e + ——— 330 4.2

8¢ 6+ m i

CENTRAL MKT., ASHOK VIHAR -1 & ROHINI (SEC-9) 27466246, 27221300, 42283187, 27553285

WEST DELHI CENTRE: RR-29, MIANWALI NAGAR, MAIN ROHTAK ROAD. PH. 9999716722, 9999228550



