@ Multiple Choice Questions (MCQs)
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Derivatives

OBJECTIVE TYPE QUESTIONS

Find f'(x), if f(x) = 2x% + 3x — 5, at x = —1.
0 (b) 1 (c) -1 (d) -2

Find f'(x), if f(x) = sin x, at x = 0.

1 b) 5 (c) 3 (d) 2
Find f'(x), if f(x) =3, atx =0 and at x = 3.
0,0 () 1,2 () 5,1 (d) 2,8
Find f'(x), if f(x) = x*
x (b)) 2x (c) 4x d) x%2
Find f'(x), if f(x) = a, where a is a real number.
4 (b) 1 () -1 (d 0
Find £(x), if f(x) = —
X
1 1
2 (b) 2 () 0 @ 1
Find f'(x), if f(x) = 2"_+3
=7 =7
b
(x-2) ® (x—2)*
7 (d) None of these
x—2

Compute the derivative of 6x'% — x5 +

99 _ Pt
100x% — 55x% + 1
600x% — 554°% + 1
None of these

X.

Find the derivative of f(x) = 1 + x + &% + 13

o+ atx=1.
1275 (b) 1200 (c) 1326 (d) 1542
Find the derivative of f(x) = ~~ |
X
1 1 1
— b)) —3 (© 0 (d ——
X X X

11. Compute the derivative of f(x) = sin® x.
(a) sin2x (b) 2sinx (¢c) 2xsin 2x  (d) sinx

. o x° —cosx
12. Find the derivative of - .

sinx
5 5

x° cosx 1 x° cosx
(&) — b —-=

sin” x sSInX  sin“x
() — xz (d) None of these

sin“ x
13. Find the derivative of (x + 1) cos x.
(@) 2xcosx— (x*+1)sinx
(b) 2x sin x — 2% cos x
(¢) x*(cos x — sin x)
(d) 2x(sin x + cos x)

d

14. If xJl1+y+yJl+x =0, then é:

x+1 1
@ ® T

-1 X

(c) (d) ——

(1+x)? L+
15. If y = f(x) = —cosec x - cos x, then (ﬂ)
. dx )"
is equal to 9

1
() 0 (b) B (¢) 1 (d) 3
2+ x2
16. If h(x) = —— h'(1) =
—-Xx

(a) 2 (b) 4 (c) 6 (d) 8
17. If f(x)= 1—\/;-&-(1-1—\/;)2,]”(1) is equal to

1
@5 ®1 ©3 @2

2. 1 dy .
18. If y = x"+sinx+— then —= is equal to
x dx

(a) 2x —cosx + 2 (b) x — 2x% + cosx

(©)

2x + cosx — (2/x%)  (d) (2/x°) — cosx



19. If y = x tan x, then dy/dx is equal to

tanx
@ —5 5 b ——
X—x" =y x—x"—y
tanx cosxsinx +x
(©) @ =
y—X cos” x

20. If y=(x+ 1)(x+ 2)(x + 3)(x + 4)(x + 5), then

d
the value of & at x = 0 is equal to

dx
(a) 374 (b) 742 (c) 472 (d) 274
21. Find the derivative of 2x* + x.
(a) x*+1 (b) 8x°+1
e x*-1 (d) None of these

22. If f(x) = x sinx, then f’(g) is equal to

1
(@ 0 (b) 1 (o -1 (d) 5
23. If =\/;+L thenﬂatx=1is
° y \/;’ dx
@1 L+ ©-—= @o
a 2 c NG
1
1+—
2 d,
24, Ifyz—x,then_y =
1- L d
x2
—4x —4x
a b
(a) 17 (b) 2 1
1-x2 4x
© @ 5

2 Case Based MCQs

i d
25. Ify= M,then & at x =0 1s
cosx dx
(@ cos9 (b) sin9 () O d 1
2 100
26. If fx) = 1+2+2 +..+2 — then £(0) is
2 3 101
equal to
(a) 1/100 (b) 100
. 1
(¢) Does not exist (d) 3
2 3
3 x  x° x dy
217. Ify_1+ﬂ+§+§+....,thena—
(a) 2y (b) () -y (d) —2y
-4 .
28. If f(x)= X , then f(1) is
2x
3 -1 5 1
2 b) — 2 d =
(a) 1 (b) 1 (c) 1 (d) 1

29. Find the derivative of (secx — 1)(secx + 1)

(b) tanx secx
(d) tanx

() 2 tanx sec’x

(¢) tanx sec’x

30. Find the derivative of 4\/; -2
1

2
(c) N (d) N

31. Find the derivative of (x* + 1) cos x

2 2
(@) — (b) 2

(a) 2xcosx — xsinx
(b) 2x cosx — x? sinx — sinx
() 2xcosx

(d) xcosx — sinx

Case I : Read the following passage and answer
the questions from 32 to 36.

Let f be a real valued function, the function

f(x+h)—f(x)
h

defined by f'(x) = lim whenever
h—0

the limit exists is defined to be the derivative

of f at x.

For a function f(x) = tan x, answer the following
questions.

32. The value of f(x + h) is
(b) tan? (x + h)
(d) tan (x — h)

(a) sin (x + h)

(¢) tan (x + h)

33. The value of f(x + h) — f(x) 1s

@) sin h tan h
cos (x +h)cosx cos (x +h)cosx
cos h cos(x +h)cosx
© cos(x +h)cosx

sin(x + h)cosx sin(x + h)



flxeh)=f@)

34. The value of lim
h—0 h
(a) cos’x (b) tan x
1
© — @ 1
cos“ x

35. The value of f'(0) is

(a) 0 (b) 1 (c) 2 (d) 3
36. Find the value of f'(60°).
@ 3 () 2 () 4 @ 6v3

Case II : Read the following passage and answer
the questions from 37 to 41.

Letf(x)=anx"+an_1x”’1+ ...... +ax+ a,
be a polynomial function, where a's are all real
numbers and a, # 0. Then the derivative of
function f(x) is given by

d _ _
af(x) = na, " +(n-1)a, £V +...+ 205+ a
100 x99 x2
For a function f(x) ZW+E+"'+?+9€+1’

answer the following questions.

37. The derivative of f(x) w.r.t x is

(@) x4+ + %+ +x+1
Mb) 2+ %+ . +x+1
(¢) 100 x” +99x% + ... +x+1

(d) None of these.
38. The value of f'(0) is

(a) 2 (b) O (c) 1 (d) -1
39. The value of f'(1) is

(a) 100 (M) 0

(¢c) 200 (d) 10

40. Which of the following condition satisfies?
(a) f'(1) =99 f"(0)

(b) f'(1) =100 f'(0)

(¢) f(0)=/"(1)

(d) f'(0) =100 f"(1)

41. The value of f'(0) is always
(a) coefficient of x* in f(x)
(b) 0

(¢c) constant term of f(x)
(d) None of these

Case III : Read the following passage and
answer the questions from 42 to 46.

Let f and g be two functions such that their
derivatives are defined in a common domain. We
define the derivative of product of two functions
is given by the product rule i.e.,

%[f(x)g(x)] - g(x)%f(x) () %g(x)

The derivative of quotient of two functions is
given by quotient rule i.e.,

d d

= ; 0
dx| g(x) (g0))? gz
42. Find the derivative of x(x + 2).

(@) x+2 (b) 2x+1
(¢) 3x+4 (d 2(x+1)
43. The value of f'(x), if f(x) = sin x- cos x is
(a) cos 2x (b) sin 2x
() 1 (d) cos x
44. The value of %(i—j) s
() (- 17 )y p—
(x—1)

© 1 @ 1

(x -1y (x -1y

x2 COSs (TC)
. \4)

45. Find the value of derivative of -
sinx

at x=—.

T T
@5 O L ©F @3
46. The product rule given above is also referred as
(a) Sandwich theorem
(b) Leibnitz product rule
(¢) Chain rule
(d) None of these



2 Assertion & Reasoning Based MCQs

Directions (Q.-47 to 50) : In these questions, a statement of Assertion is followed by a statement of Reason is given. Choose
the correct answer out of the following choices :

(a) Assertion and Reason both are correct statements and Reason is the correct explanation of Assertion.

(b) Assertion and Reason both are correct statements but Reason is not the correct explanation of Assertion.

(c) Assertion is correct statement but Reason is wrong statement.

(d) Assertion is wrong statement but Reason is correct statement.

47. Let u = f(x) and v = g(x). Then, 3
49. Assertion : The derivative of y = 2x — — is 2.
Assertion : (uv)’ = u'v + uv’ is a Leibnitz rule

or product rule. Reason : The derivative of y = cx is c.

¢ o ’ . . X +Ccosx

Reason : (E) = u is a Leibnitz rule or 50. Assertion:The derivative of h(x) = Ttanx
v v
quotient rule. is (1—-sinx)tanx —(x + cosx) sec? x _
2
48. Assertion : The derivative of f(x) = x% is x*. ,(tanx)
o ) ) R (u u'v—-uv’

Reason : The derivative of f(x) = x" is nx" ~ eason : o) T

2 Very Short Answer Type Questions (VSA)

1. Write the derivative of x’sinx w.r.t. x.

&

2
Differentiate (\/;+L) w.r.t. x.
Jx

7. Find the derivative of x’sec x w.r.t. x.

2.  Write the derivative of x*tanx w.r.t. x.

3. Evaluate : i(sec2 x)
dx

3 2
. . 1 .
4. Differentiate f(x) = (3x + 5)(1 + tan x) with 8. Differentiate f(x)= X X+l with respect
respect to x. to x. x
5. Find the derivative of 9. TFind the derivative of x*(5 + 3x).
. 21
f&) = cosx — sinx atx==-. 10. Find the derivative of x% - 3x% +2x™*

@ Short Answer Type Questions (SA-I)

- f(x) = * — 6x + 8, prove that f(5) — 3f(2) = f(8).
11. Find the derivative of 1+sinx .

l-sinx 15. Find the derivative of

2
X . X . [T
12. Iff(x)z (COSE+SIHE) ,thenflndf (Z) f(x) — (ax2 + sin X) (p + qCOSX)

13. Differentiate tan2x using first principle. 16. Find the derivative of f(x) = 10x using first

14. For the function f, given by principle.



17. Find the derivative of , with respect

2

to x ax” +b
18. If f(x) =1 —x + 2?2 — x> ... —=x*° + x'°°, then
find f(1).

:)) Short Answer Type Questions (SA-II)

21. Find the derivative of y=""""""
(x*-1)
22. Using the method of first principle find the
derivative of f(x)= 25"
x+2

23. Find the derivative of tan(2x + 3) by first
principle method.

24. Find the derivative of
5x+4

() (6x° + 9x)(5x + 10) (ii)

2x3 —sinx

25. Differentiate
cotx

w.r.t. x.
26. Find the derivative of f(x) =+/cosx using
first principle.
27. Find f(x) using first principle, where
1
flx)=x——.
x

28. Find the derivative of cos x using first
principle.

:)) Long Answer Type Questions (LA)

36. Differentiate cotyx w.r.t. x from first
principle method.

37. Find the derivative of sin x + cos x from first

principle.

38. (1) Find the derivative of cot x using first

principle method.

19. Find the derivative of x’(3 — 6x™°) with
respect to x.

3x+4

20. Find the derivative of —
bx® —Tx+9

29. Find the derivative of sin 2x by first

principle.

30. Differentiate f(x)= 3% with respect to
3+4x

x by first principle of derivative.

31. Differentiate x*® by using first principle.

. . a+bsinx
32. Differentiate : ————
c+dcosx

4x + 5 sl
33. Differentiate :w
3x + 7 cos x

_ sinx +cosx

34. If y=— ,then find the value of
sinx — cosx

ﬂ at x = 0.

dx

35. Find the derivative of the following functions :

(1) 5sinx—6cosx+7
(11) 3 cot x + 5 cosec x

(111) 2 tan x — 7 sec x.

(11) Find the derivative of f(x)= S —
l1+tanx
39. Find the derivative of cosec x with respect

to x, from first principle.

n n
x" —a
then

40. If f(x)= for some constant ‘a’,

prove that f’(a) does not exists.



OBJECTIVE TYPE QUESTIONS

(c) : We have, f(x) = 2x* +3x - 5

f’(—l) — ]lli% f(_1 + h]/z — f(_l)

[2(=1+1)? +3(=1+h) = 5] - [2(=1)? +3(~1) - 5]

=lim
=0 h
2 f—
=lim 2h hzlim(2h—1):2(0)—1:—1
h—0 h h—0

(a) : Let f(x) = sin x. Then

vion — 1o J (O+H)— f(0)
FO=lim =,
— lm sin(0 + 1) — sin(0) — lm sinh _q
h—0 h h—0 h
(@) : We have, f(x) =3
f'w =0 [+ L@=0)
dx

f’(0)=0and f'(3) =0

(b): We have, f'(x)= }zﬂ)w

i P
h—0 h

(d)

=lim(h+2x)=2x
h—0

(b): We have, f(x) = lim £ ’2 - f(x)

h—0
L1
_ lim (x+h) x=lim1 x—(x+h)
h—0 h h—0h| x(x+h)

. - . -1 1
=lim — = lim =——
h—>0h| x(x+h) | ho0x(x+h)  x2

(b): We have, f'(x)= 1imw

h—0 h
2(x+h)+3 2x+3
lim _X+h=2  x-2
h—0 h
=1im(2x+2h+3)(x—2)—(2x+3)(x+h—2)
h—0 h(x-2)(x+h-2)

i (25 +3)(x=2)+2N(x=2)~(2x+3)(x~2)~(2x+3)
0 h(x—2)(x+h-2)

—7 7

= lim -
h=0(x—2)(x+h=2)  (x-2)2

8. (c):Letflx)= 6x10 - x%% 4 x
F/(x) = 6 x 100x”? - 55x°* + 1 = 600x”? - 55x°* + 1
9. (a): Wehave, flx) =1 +x+at 0

F(x)=0+1+2x+3x%+ . +50x*

_ 50(50+1)
2
10. (d): Clearly this function is defined everywhere

So,f'(1)=1+2+3+...+50 =25x 51 =1275

except at x = 0.

d d
d Cd(x+1)_ xd—(x+1)—(x+1)~d—(x)
L e e
1 (x)—-(x+1)-1 1
22

11. (a) : We have, f(x) = sin” x

%[f(x)] = %(sinx X sinx)

= (sin x)" sin x + sin x(sin x)* (Using product rule)

= (cos x) sin x + sin x(cos x) = 2sin x cos x = sin 2x

12. (d): Let f(x):m.

sinx

(x5 —cosx)’sinx — (x5 —cosx)(sinx)’

fx)=

(sinx)?
{Using quotient rule}

B (5x4 +sinx)sinx — (x5 — COSX)COSX

sin2 X

—x%cosx +5x*sinx +1 .9 By
= — [ sin“x + cos“x = 1]
sin” x

13. (a): Let f{x) = (x* + 1) cos x
F/(x) = (2% + 1) cos x + (cos x)’ (x* + 1)
= (2x + 0)cos x + (-sin x)(x* + 1)
=2x cos x - (x* + 1)sin x

14. (c) : Given x\1+y+yv1+x=0
= xJl+y=-yJl+x ..(i)

Squaring both the sides, we get
x2(1+y)=y2(1+x) :>x2—y2+x2y—xy2=0

= @-yx+y+txy)=0=y=x or yl+x)=-x



X

= y=xory= Tix

Note that y = x does not satisfy (i) in general.

x dy  (I+x)-1-x -1
= y=——— = ——=- 3 = 3
1+x dx (1+x) (1+x)
15. (c) : We have, y = -cosec x cos x
cosx _
= =—— = -cotx
sinx
" 4y = —(—COSECZX) = cosec’x
dx
2
ay = (cosecz) = (1)2 =1
dx atx:E 2
2
2+x2
16. (d): We have, h(x)= 5
2-x
o (2= 37)(2%) = (2+27)(2%)
h(x)= 73
(2-2%)
_2x(2—x2+2+x2)_ 8x w1 8 g
2-2) 2-27F H=7=8

17. (c) : We have, f(x)=1-+/x+(1++/x)?

=1—-Jx+1+x+2Jx

=  f@)=2+x+x = f’(x):1+%

1 3
Now, f'(1)=1+==—.
ow, f'(1) 5=75

18. (c) : We have, y = x? + sinx + iz
x
4y 2x + cos x + (—2)x_3:2x+c0sx—i
dx _x3
19. (d): We have, y = x tanx

d
d_y =x(tanx)’ +tanx-(x) = xsec?x+tanx-1
X

X N sinx _x+sinxcosx

COS2 X COS2 X

20. (d):y=@x+1(x+2)(x+3)(x+4)(x+5)

COosXx

= Z—Z =(x+2)(x +3)(x +4)(x +5)
+(x+D)(x+3)(x+4)(x+5)+ ...

(Using product rule)

(d_y) =120 + 60 + 40 + 30 + 24 = 274.
dx Jy=0

21. (b): Lety= 2t + x.
Differentiating both sides with respect to x, we get

dy _d
dx dx
22. (b): As f’(x) = (x)’ sinx + x (sinx)’ = x cos x + sin x

@)+ L) =2x 4P +1=88 +1
dx

So, f’(E): L osE+sint=1
2) 2 2 2

1
Jx

Differentiating (i) w.r.t. x, we get
dy d d(1
dx dx(\/;)+ dx(\/g)

_1+(—_1)X1_1_ 1
2x N2 )7 53/2 2y 24372

23. (d): We have, y=+/x +

@l 11,
d.xatx:1 2 2
1+ 1 2
2 x“+1
24. (a): Wehave, y= X = y= (1
) Yy _l y 21 (i)
xZ

Differentiating (i) w.r.t. x, we get

d_yz(xz—1)%(x2+1)—(x2+1)d%c(x2—1)
dx (x* 1)

_(x*-1)(2x) - (x2 +1)(2%)
) (% - 1)?

263 2x-2x%-2x 4«
(P17

(x* -1y

25. (a) : We have, y =M
cosXx

Differentiating (i) w.r.t. x, we get

cosxi(sin(x +9))—sin(x + 9)i(cos x)
dx dx

dy _

dx cos? x

_ cosx(cos(x +9)) —sin(x +9)(—sinx)
- cos?x

_ cosxcos(x +9) +sinxsin(x +9)

COS2 X

cos(x—x—9) cos(-9) cos9
= 5 = 5 =5 (.- cos(-x) = cosx)
cos” x cos“x  cos“x

d_y _ cos9 :Cos9:Cosg

dxlax=0 (cos0)? 1

26. (d): We have, f(x)=1+§+x_+x_+___+



Differentiating (i) w.r.t. x, we get

2 99
f’(x):0+1+2—x+3i 100x
2 3 4 101
1
/O = —
f0=
27. (b): We have,
2 3 4
y=l+—+—+—+—+....
m 20 3 4
2 3
Now,—y:0+1+2x+3i 4i+ .....
d 2 6 24
23
=l+x+—+—+......
x 22 x°
=l+—+—+—+...... =y
1 20 3
x—4
28. (c) : We have, f(x)=—4
© fw="7
2\/;—(9(—4)-2-%/_
= f(x)= 2
4x
_2x—(x—4) 2x-x+4 x+4
45312 4532 432
1+4
f Atx=1, f)=— a2
4x()>? 4

29. (a): Let y=(secx - 1)(secx + 1)
= y= (sec’x — 1)
= tan’x
Now, ay _ 2tanx - 4 tanx = 2 tanx-sec’x
dx dx
30. () : Let f(x)=4vx -2 = f) =4x"-2... (i)
Differentiating (i) with respect to x, we get

1
L (fan=yxaxt -0

31. (b): Let flx) = (x* + 1) cos x
= f(x) = x* cos x + cos x

Differentiating (i) with respect to x, we get
di [f (x)] = 2x cos x + x* (~ sin x) + (~sinx)
x

=2x cos x — x” sin x — sin x
32. (c):Since f(x) = tan x.
Replace x by x + I in f(x), we get
flx +h) =tan (x + h)

- ()

33. (a):f(x+h)-f(x)=tan (x + h) - tan x
_sin(x+h) sinx
cos(x+h) cosx

_ sin(x +h) cosx —sinxcos (x +h)

cosx-cos(x+h)
_osin(x+h-x) sin h
cosx-cos(x+h) cosxcos(x+h)
3. (91 fy [OHN-F()
h

h—0

1

=lim sin 1 -lim

h—0 h  h—0cosx-cos(x+h)
. 1 sinx
=lim— [ - lim = 1:|
h—0cosx -cos(x +h) x—0 X
1
cos? x

35. (b) : Since, f’(x):;llin})w

1
= fl(x)=— =sec’x
cos” x

= f/(0) =sec?(0) =1

36. (c): f(60°)=sec’60°=(2)*>=4.

100 29 2
X X X
37. (b): - =——+—+..+—+x+1
®): = F)=T50 * 09 2
99 98
() =100——+99—+ . +2.2 41
100 99 2

= f’(x)=x99+x98+...+x+1
38. (¢):f'(0)=0+0+...+0+1=1

39. (@: f/(N)=1+1+..+1+1=100
100 times

40. (b) : Since, 100 =100 x 1
= £/(1)=100f"(0)

41. (c)
42, (d): %(x(x+2))=%(x)~(x+2)+xdix(x+2)
=l (x+2)+xl1=2x+2=2(x+1)
43. () : f(x) = sinx- cosx
= f’(x)=cosx- i(sinx) +sir1x-i (cosx)
dx dx

=Cos X - cos X + sin x (-sin x)
= cos?x - sin®x = cos 2x

d d
p (x+1)=dx(x+1).(x—1)—(x+1).dx(x—1)

44. (b): =
dx\x-1 (x-1)

=(x—l)—(x+1)= -2
(x=1)°

(x-1)°



45. (c): - cosE—i ’thenf(x)—L
T T  V2sinx
d, » \/— . o d \/— .

E(x )-(W2sinx)—x E( 2 sinx)

= )= (\/E sinx)2

 2x-\2sinx —v2x? cosx _ 2xsinx —x? cosx

2sin? x \/5 sin®x

(n _2x§1—0_ i
= f(i)‘ﬁ.—a)z‘ﬁ

46. (b)

47. (c) : Letu = f(x) and v = g(x).

Then, (uv)’ = u"v + uv’

This is referred as Leibnitz rule or the product rule
for differentiating product of functions. Similarly, the

’

. o (u uw'v—uv’

quotient ruleis | = | = —————
0 '(]2

48. (d):We have, f(x) = X
= fx)= 3x?# x?
Assertion is wrong.

49. (a): We have, y = 2x —%

= d—y:(le)—O =2
dx

Both Assertion and Reason are correct and Reason
is the correct explanation of Assertion.
X+ cosx

50. (a) : We have, h(x) = Tany (1)

Differentiating both sides of (i) w.r.t. “x”, we get

(x +cosx) tanx — (x + cosx)(tanx)’

W (x)= .

(tanx)
_ (1-sinx)tanx —(x + cosx)sec? x
(tan x)2

Both Assertion and Reason are correct and Reason
is the correct explanation of Assertion.

SUBJECTIVE TYPE QUESTIONS
1. Let f{x) = x® sinx

= f'(x)= dix (x3 sinx):3x2 -sinx+x> -cosx

= x* (3 sinx + x cos)

2. Wehave, i(x2 -tanx)
dx

= x? a (tanx)+tanx- i(x2)
dx dx

=x* -sec’x + tanx (2x)
= x(x - sec’x + 2tanx)

3. % (sec’x) = dix (secx -secx)

=secx -(secxtanx) + secx(secx tanx)
d

—(sec2 xX)= 2sec? x tanx

dx

4. We have, f(x) = (3x + 5) (1 + tanx)

F@ = [(3x+5) (1 + tan)]

=(3x+5) 4 (1+tanx)+(1+tanx)i(3x+5)
dx dx

= (3x + 5) (sec’x) + (1 + tanx) (3)
= 3xsec’x + 5 sec’x + 3 + 3 tanx
=3(1 + tanx + x sec’x) + 5 sec” x.

5.  We have, f(x) = cosx - sinx

= f'(x)= i(cosx) —i(sinx) = - sinx - cosx
dx dx
L[ 21 .27 2T
| — |=—| sin—+cos—
3 3 3

(5

5

have, 4 /741 :
6. Wehave, = +—
dx( ’ JE)

4ot
oo 2{2) 4o

dx
-1 1
:1+(—2)+0:1——2

X X

7. i( 3 secx) = x3 ~i(secx) + secx~i(x3)
dx dx dx



10.

11.

_ 1+sinx

d
Now & _ —(secx +tanx) = sec x tan x + sec’x

X .
=cos” —+sin
2

= x3-secx tanx + secx - 3x2
= x* secx (x tanx + 3)

3,.2
+x°+1 1
=St 2y, L
X X

=L+ L1
f(x)_dx(x >+dx (x)+dx (x)

Lety =x7 (5 + 3x)

y=5x"+3x7

W _ (-3)- 27 43(-2)-x7
dx

=_-15x"* - 6x7°
=-3x7 (5x7' +2)

dy —3(5 ) -3
—~=—|=-+2|=—(5+2
FRi x+ x4( +2x)

d(3 A2 ~ —4
—x(x —3x°+2x )

_ A (3) 34 (L2) 24 ( 4
—dx(x) 3dx(x)+2dx(x )

=3x2-3x2x +2 (-4x79)

=3x%—6x—8x>

Let v = 1+sinx (1+sinx)2
V1 sinx  \ 1-sin?x

=secx +tanx
cosXx

X X

2 2

X . X x
—+2sin—cos—
2 2 2

= flx)=1+sinx

= f(x)=0+cosx=cosx

T

55

13. Let f(x) = tan2x

By first principle of differentiation, we have,

tan(2x +2h) — tan 2x
m

"(x)=1i
f® no0 h
= lim 2tan2h, [1+tan(2x +2h)tan2x]
h—0

[Using tan(A-B) = %]
=2-(1+ tan? 2x) = 2sec? 2x.

14. We have, f(x) =x* - 6x+8 = f'(x) =2x - 6

= f(5)=10-6=4;f(2=4-6=-2

£(8) =16 - 6 =10.
f5)-3f(2)=4-3(-2)=10=f(8)

15. Given, f(x) = (ax” + sin x)(p + gcosx)

9]

= f'(x)= dix{(ax2 +sinx)(p +gcosx)}

= (ax2 +sin x).i(p +gcosx)+(p+ qcosx).i(ax2 +sinx)
dx dx
= (ax” + sinx)-(-q sinx) + (p + q cosx)-(2ax + cosx)
= —agx’sinx - gsin’x + 2apx + pcosx + 2aqx cos x
+ g cos’x
16. Given, f(x) = 10x

10(x +h)—10x
h

9

From first principle, f’(x) = lim
h—0

= f’(x)zlim@ﬂimm:lo
h—»0 h  h—0

17. Lety=

ax% +b
(ax + 1;)1(1)—1-i(ax2 +b)
_ dx dx

dx (ax* +b)?

dy _

B (ax2 +b)0-(2ax)  —2ax
(ax* +b)? (ax* +b)?

18. We have,

= f'(x)=0-1+2x-3x"+ ... - 99x” + 100x”
=-1+2x-3x+ ... - 99x% + 100x”

Now, forx=1, f/(1)=-1+2-3+....-99 + 100
=(-1-3-5-...-99) + (2 + 4+ ...+ 100)



:—%[(z><1)+(50—1)2]+%[(2><2)+(50—1)2]

= - 25[2 +49 x 2] + 25[4 + 49 x 2]
= - 25 (2 +98) + 25 (4 + 98) = - 2500 + 2550 = 50

19. i{x5(3—6x—9)} = 3.5 _6x Y}
dx dx

:i(3x5)_i
dx dx

=3 (5xY) - 6 (-4)x°

(6x7%)

=15x* +24 x %= 15x4+2—§

X
20. Let y:j”‘—+4
5x“ —-7x+9

dlz(SxZ—7x+9)%(3x+4)—(3x+4):—x(5x2—7x+9)

=
dx (5x* ~7x+9)?

(5x% = 7x +9)3 — (3x + 4)(10x — 7)
(Sx2 -7x+ 9)2

_ 1507 — 21x +27 - 30x” + 21x — 40x + 28
(5x2 = 7x +9)?

 55-15x% —40x
(5x2 = 7x +9)?

X +sinx
(x*-1)

21. Wehave, ¥=

- d_y:i{x+sinx}
dx dx| x2-1

(x2 —1)£(x +sinx)—(x +sinx)-i(x2 -1)
_ dx dx

(x*-1)?
B (x2 —1)(1+cosx)— (x +sinx)(2x)
) (1)

_ x% +x%cosx—1—cosx —2x% —2xsinx

(x*-1)

—x? +x%cosx—1—cosx—2xsinx
(**-1)°

_ —(x2 +1)+ cosx(x2 —1)—-2xsinx
(x* -1y
_2x+7
x+2

22. Here, f(x)

Then by using first principle, f’(x)=lim M
h—0

2(x+h)+7 2x+7
- lim _X+th+2 x+2
h—0 h

— lim (1)[(2x+2h+7)(x+2)—(2x+7) (x+h+2)]
h—0\h (x+2)(x+h+2)

2x2 +dx +2hx +4h+7x +14 -

1| (2x2 +2xh +4x +7x +7h+14)

=lim —
h—0h (x+2)(x+h+2)

1 4h—7h -3h
=1um —
h—0h| (

________}:um_________
x+2)(x+h+2)| h-0h(x+2)(x+h+2)
__ =3

(x+2)?

23. Letf(x) =tan (2x + 3)
Then, using first principle
)= Lim LT = f(x)
- lim 2T
f ) hlg(l) h
_ lim tan (2(x + 1) + 3) — tan(2x + 3)
h—0 h

. tan(2x +2h + 3) — tan(2x + 3)
= lim
h—0 h
tan(2x +2h+3-2x-3)(1+ tan(2x +2h + 3)
tan(2x + 3))

=lim
h—0 h

=lim2x tan2h
h—0

[1+tan(2x + 2k + 3)tan(2x + 3)]
=2.[1+tan?(2x+3)]= 2:sec” (2x + 3)

24. (i) We have, di [(6x° +9x) (5x +10) |
X

= ;{309:4 +60x3 +45x2 +90x}
X

=30 x 4x> + 60 x 3x% + 45 x 2x + 90 x 1
=120x" + 180x% + 90x + 90
=30 (4x° + 6x% + 3x +3)

(ii) We have, £(5x+4)
dx \ x-3

) (x—3)-d%(5x+4)—(5x+4)d%(x—3)

(x-3)

(x=3)(5)—(5x+4)-1
(x-3)

_5x-15-5x-4 19
(x-3)? (x-3)?




3
25. Letyzw
cotx

dy d {2x3—sinx}
= LTt o7
dx dx cotx

cotx- i(Zx3 —sinx) - (29(3 —sinx)- i(cotx)
dx dx

(cotx)2

_ cotx- (6x2 —Ccosx)— (2x3 - sinx)(—cosech)

Co’t2 X

_ 637 cotx — cotx - cos x + 2x°cosec?x — sin x - cosecx

cot? x
COSX COSX . 1
63(2-,——,—-cosx+2x3 7~ —sinx-——
_ sinx sinx sin” x sin” x
cos® x
sin? x

_ (69(2 cosx — cos? x)sinx + (2x3 —sinx)

COS2 X

26. Given, f(x)=+/cosx

From first principle, f’(x)= ;Ilirr}) w
5

i \/cos(x+h) —Jcosx
= lim
h—0 h

cos(x +h)—cosx
=1lim
h—0 h[\/cos(x +h) ++/cosx]

—2sin| x+— |.sin—
2 2

lim
h—0h[\/cos(x +h) +/cosx]

—2sin (x + E) sinE

= lim 2 2

h—>0[\/cos(x+h)+\/cosx] k~2
2

—sinx —sinx
xX1=
2Jcosx

- \/COSX +\/COSX

27. Given, f(x)=x— 1
x
From first principle, £/(x) = lim flx+h) - f(x)
h—0 h

i {(x"Lh)_(lerh)}_{x_alc}

h—0 h

1 1
o (x+h—x)—{(x+h)—x}

h—0 h

{x—x—h}

h- h
I s S T
W0 I h—0 hx(x+h)

=lim [1 +
h—0

1

=1+—

x(x+h):| x2
28. Letf(x) =cosx

By first principle, f’(x)=lim

cos(x +h)—cosx

=lim
h—0 h
. (x+h+x) . (x—x—h)
2sin -sin
=lim 2 2
h—0 h
251n(x+ﬁ)~sin(——)
= lim 2 2
h—0 h
—2sin| x+— |-sin—
= lim h2 2
h—0 2(7)
2
_ 2sin(x+0) _

=-—sinx

2
29. Let f(x) = sin2x

Then, using first principle,

f’(x) = lim f(x+h}z_f(x)

h—0

sin2(x +h) —sin2x

= lim

h—0 h

2x+2h+2x . 2x+2h-2x
2cos -sin

=lim 2

h—0 h
= lim 2cos(2x + h) sini

h—0

=2cos (2x + 0) x 1 = 2cos 2x

3—x

30. Here, f(x)=
fx) 3+4x

From first principle,



f’(x) = lim f(x+h)_f(x)

h—0 h
3—(x+h) _(3—x)
. 3+4(x+h) \3+4x
=lim
h—0 h

i B+ 40B=x=h) - (3-x)(3+4(x + 1)
0 h(3+4x)(3+4(x + h))
3(3+4x)—x(3+4x)—h(3+4x)-3(3+4x)
. +x(3+4x)—-12h+4xh
= lim
h—0 h(3+4x)(3+4 (x+h))

— lim —3h—4xh—-12h+4xh
h—0 h(3+4x) (3+4 (x +h))

) —15h _ -15
= lim =2
h—0 h(3+4x)[3+4 (x+h)] (3+4x)

31. Let flx) = x**

We have, if(x): lim fe+h) - fO)
dx h—0 h

: 1 2/3 2/3
= lim —[(x+h)” -
thO p [(x+h) x7]

2/3
= lim 1|:x2/3(1+ﬁ) —x2/3:|
h—0h X
2
:lim1x2/3 1+£%+E(2—1)h—~1+... —1
h—0h x 3 3\3 x2 2

2/3
—limx—-%(l—l-k+ ......... )
6 x

2 _ 2 _
_2,@3-1_2 3

3 3

32, Let y:m

c+dcosx
(c+dcosx)di(a+bsinx)
X
d
- bsinx) — d
. d_y: (a+bsinx) dx(c+ CosXx)
dx (c+dcosx)2

_ (c+d cosx)(bcosx)—(a+bsinx)(~dsinx)

(c+d cos x)2

_bccosx +bd cos? x + ad sinx + bdsin® x

(c+dcos Jc)2

_ bccosx +ad sinx +bd (cos2 X + sin? x)

(c+dcos x)2

be cosx + ad sinx + bd

(c+dcos x)2

4x + 5sinx
33. Let f(x)=———— ..
) 3x+7 cosx (@

Differentiating (i) with respect to x, we get

(3x + 7 cosx) (4x+ 5sin x)’
— (4x+ 5 sinx)(3x + 7 cos x)’

d
= ot =

(3x +7 cos x)2

(3x +7cos x)(4 + 5 cos x)

—(4x + 5 sin x)(3 — 7 sin x)
(3x +7 cos x)?

12x + 15x cosx + 28 cosx + 35 [coszx + sinzx]
—12x + 28x sin x —15 sin x

(3x +7 cos x)2

_ 35+15xcosx+28cosx+28xsinx—15sinx

(3x + 7 cos x)2

34. We have, y= sinx +cosx

sinx — cosx
(sinx — cosx)(cosx — sinx)

d —(sinx + cosx)(cosx + sinx
Now, ¥ _ ( ) )

dx (sinx — cos x)2

_ —(sinx - cosx)2 — (sinx + cos x)2

(sinx — cos x)2

_ (sinx - cosx)2 + (sinx + cos x)z]

(sinx — cos x)2
-2

(sinx — cos x)2

Hence, (d_y) =-2
dx Jx=o

35. (i) Letf(x)=5sinx-6cosx+7 .. ()
Differentiating (1) with respect to x, we get
f/(x)=5cos x—6(-sinx)+0

f’(x)=5cos x+6sin x.
(i) Let flx) =3 cot x + 5 cosec x .. (1)
Differentiating (1) with respect to x, we get
= f'(x)=-3 cosec’ x — 5 cot x - cosec x

=— cosec x [3 cosec x + 5 cot x].
(iii) Let flx)=2tan x -7 sec x .. (1)
Differentiating (1) with respect to x, we get
f/(x) =2 sec’ x — 7 sec x tan x



36. Let f(x)=cotx

From first principle,

—f(x) f(x+hl/)l_f(x)

h—)O

. cotvx+h —cotvx
=lim

h—0 h

cosvx+h _COS\/;
- lim sinvx+h sinx
h—0 h

sinv/x cosvx+h —cosvxsinvx+h

=lim
h—0 h(sin\/x+hsin\/§)
— lim —sin(vx+h \/—

h—>0hsm\/x+hsm\/_

— 1im —sin(vx+h \/—)

h—>0(x+h x)sin/x + 1 sin/x

—sin(vx+h \/—
h—>0 \/x+h \/_) \/x+h+«/_ sin+/x + h sinvx

sm(\/ x+h \/_ ) -1

h—>0 x/x+h \/— (\/x+h +\/§)sin\/x+h~sin\/;

-1 —cosec2\/;

- 2\/;sin xsin\/; B 2\/;

37. Let f(x) = sinx + cosx
By first principle, f’(x)=lim flath) = f(x)
h—0 h
f/(x)=lim sin(x + )+ cos(x + 1) —sinx — cosx
h—0 h

sinxcosh + cosxsinh + cosxcosh —sinxsinh

—sinx —cosx

=lim
h—0 h

sinh(cosx —sinx)+sinx(cosh —1)

+cosx(cosh—1)

= lim
h—0 h
=lim sinf (cosx —sinx) + lim sinx(cosh ~1)
h—0 h—0 h
+lim cosx(cosh—1)
h—0 h

= cosx - sinx + sinx (0) + cosx (0)

= Cosx - sinx

(i) Consider f(x) = cot x

From first principle, f(x)=lim flx '”2 -f(x)
h—0

. cot(x+h)—cotx
=lim —————
h—0 h

cos(x+h) cosx
— lim sin(x+h) sinx
h—0 h

— lim sinxcos(x + /1) —cosxsin(x + h)
h—0 h-sin(x +h)sinx

sin(x —x —h)
h—0h-sin(x +h)sinx

. —sinh 1
= lim - — -
h—0 h  sin(x+h)sinx

-1
= fl(X)=—F= —cosec?x
sinx -sinx

X

i) Given, _
(ii) Given, f(x) Trtons

Now, ()=~ ]

dx\1+tanx

(1+tanx)M—x~£(1+tanx)

_ dx dx
1+ tanx)2
B (1+tanx)—x~sec2x B 1+tanx—xsec?x
(1+tanx)2 (1+ tanx)2

39. Let f(x) = cosec x

Using first principle, f'(x) = %13(1) w

. cosec(x +h)—cosecx
=lim
h—0 h

1 1
— lim sin(x+h) sinx
h—0 h

. sinx—sin(x+h)
=lim
h—0sinx-sin(x+h)-h




x+x+h). (x—x-h X"
2.cos( > )sm( > ) Fx)= —

= lim
h—0 inx-sin(x+h)-h
- sinx-sin(x +h) (x—a)i(x"—a")—(x”—a”)i(x —a)
I L N f/(x) — dx 5 dx
—2~Cos(x+5) sinE (x—a)
= 1' . -1
70 Sinx- sin(x+h) h 2 = f(x)= (x—apnx" 7" = (x" —a") (1)
2 (x —a)?
1 B - f,(x)_nx"_l(x—a)—x"+a”
—COS(X+*) sin— B —a)?
=lim 2) .y (x-a)
h—0sinx-sin(x+h) -0 h na"~Y(0)-a" +a"
2 Atx=a, f'(a)= >
(a—a)
.—Cos.(x+0) 1= .—cos:.x - f’(a)zg
sinx -sin(x + 0) sinxsinx 0
Therefore, f’(a) does not exist.
f’(x)=—cosecx - cotx. Because, f(x) is not defined at x = a.

40. We have, So, f’(x) at x = a does not exist.



