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Chapter 13: Limits And Derivatives Miscellaneous Exercise

NCERT - Class 11 - Maths

Miscellaneous Exercise

Question 1

Find the derivative of the following functions from first principle:
(i) -x
(i) (=)~
(iii) sin(x + 1)

7r
(iv) cos (x — §>
Solution
Ans: (i) Let f(z) = —x. Accordingly, f(z + h) = —(x + h)
flx+h) - f(z)

h

By first principle, f'(z) = limp_0

: —(z+h) — (-2
= limy, 9
h
_ —x—h+zx
= 1my 0 h
) —h
= lim,, .9 I

= limp, 50(—1) = —1

(i) Let f(z) = (—z) ! = — = %.Accordingly, f(z+h) = (z +h)

By first principle,

f(x+h) — f(z)
h

f(z) = lim,_
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i, L[ P
— h—0 h i

= lim,, g

(iii) Let f(x) = sin(z + 1). Accordingly, f(x + h) = sin(z + h + 1)

By first principle,

f(z+h) - f(z)

f’(a:) = limn‘)(]

h

. 1 :
= lim,, g ﬁ[sm(az—kh—kl)—sm(m—kl)]

. 1 z+h+1+z+1\ . [z+h+1—-—2—1
= lim,,_,o — |2 cos sin

h| ) 2

o 1_2 2c+h+2\ . (h

= limy, _ cos| ————— |sin{ 3

h
sin| —
) 2x—|-h—|—2) (2>
= lim,,_,¢ | cos
L
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h
sin| —
i 1 2¢ +h+2 . (2)
= lim,,_,q Ecos ——— | - limy,

lAsh%Oé%—)O]

2 h h h
2 5)
2 2 i
= cos(i) -1 [limh_m SmE 1]
2 T
= cos(xz + 1)
(iv)Letf(x) = cos (:c — %)Accordingly, f(z + h) — cos (a: +h— %)
By first principle,
r+J)— flz
(@) = tim, o LD I
)
= limp, - |cos(z 3 cos(z — 2
- ™ ™ ™ ™
h——+z—— xr+h———z+ —
1 (2+ )
= lim,,_,yp — | —2sin 8 8 sin 8 8
h 2 2

zlimnﬁoﬁ —2sin — sin(;)

. (h
2x+h—% sm(;)

2

= lim,, .0 | —sin

2 h
= lim,,_¢ | — sin limmr ———— [Ash—0=+—0
K 3 KL (h> 3
2 i
2
2:1:+0—Z
= —sin 4 1
2
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Question 2
Find the derivative of the following functions (it is to be understood that a, b, c, d. p, q, r and s are fixed
non-zero constants and m and n are integers): (z + a)

Solution

Ans: Let f(x) = = + a. Accordingly. f(x + h) — x + h + a By first principle,
f(z+h) — f(z)

fl(x) = lim,,_,o

h
. r+h+a—2—a
hmn%O
h
li &
1My 0 E
=1
Question 3

Find the derivative of the following functions (it is to be understood that a, b, c. d, p, g, 7 and s are fixed

r
non- zero constants and m and 7 are integers): (px + q) (— —+ s)
X

Solution

Ans: Let f(z) = (pz + q) (% + s)

By Leibnitz product rule.

/ r ! r !/
fi(z) = (pw+Q)<; +8) + (;+S> (pz + q)
—(pz +q) (rafl - s)l + (

+
—(pz + q) (—na?) + (1 + s) D

€T
—r T
= (pz +q) (ﬁ) + <E+S)P
— DT qrpr
= —;-I———Fps

ExameElite - examelite.com Page 4 of 29



ExamElite - Textbook Solutions examelite.com

qr
bs — 22
Question 4

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, g, 7 and s are fixed
non-zero constants and m and n are integers): (ax + b)(cx + d)?

Solution
Ans: Let f'(z) = (az + b)(cz + d)?

By Leibnitz product rule,

f'(z) = (az + b)i(cm + d)? d

T T (ax + b)

d d
(az + b)— (c’z* + 2cdz®) + (cx + d)*—(az + b)

dz dz
d o, d d , , [ d d
(ax + b) %(cm)—i—%(%dm)—k%d] + (cx + d) %ax—kab

= (az +b) (2% + 2cd) + (cz + d)*a

—2c¢(ax + b)(cx + d) + a(cz + d)?

Question 5
Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, ¢, r and s are fixed

) ax+b
non zero constants and m and n are integers):

cx+d
Solution
ar +b
Ans: Let f(x) =
By quotient rule,
( +d)d( +b) — ( +b)d( + d)
cT —(ax — (ax —(cx
dx dx

flz) =

(cx + d)?
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_ (cx + d)(a) — (az + d)(c)

(cz + d)?
acr + ad — acx — bc
(cx + d)?
ad — bc
(cx + d)?
Question 6
Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, g, 7 and s are fixed
1
14+ —
non-zero constants and m and 7 are integers): )1(
1 -
b ¢
Solution
14 1 z+1
Ans: Let = = = , Wh 0
ns: Letf(z) 7 po m_lwerex#
1— —
T T
d d
(x — 1)d—(a: —1)— (z+ 1)d—(3: —1)
By quotient rule, f'(z) = L L ,x #0,1
(z —1)?
_ oYW -Erym o
(w o 1)2 Y )
r—1—x—1
x#0,1
(w o 1)2 Y 7é 9
2 £0.1
(,’:C . 1)2 I # 9
Question 7
Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, ¢, r and s are fixed
1
non-zero constants and m and n are integers) :
ax?+bx+c
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Solution
Ans: Let f(x) .
ns: =
A azx? +bx +c
By quotient rule,
(az? + bz + c) i(1) — i(cwr:2 + bz + c)
dz dz

fe) = (az? + bz + c)°

(az® + bz + c) (0) — (2az + b)
(az? + bz + ¢)’
—(2az + b)
(az? + bz + c)°

Question 8
Find the derivative of the following functions (it is to be understood that a, b, c d, p, q, r and s are fixed
) ax+b
non-zero constants and m and n are integers):
px?+qgx+r

Solution

ar +b
Ans: Let f(z) =

2

pre+qr+7T

By quotient rule,

d d
(pz® + gz + 1) %(ax+b) — (ax+b)%(p:c2 +qz +7)

fle)= (p2? + gz +7)’

(p2® + gz +7) (@) — (az + b)(2pz + q)
(pz2 + gz + 1)’

apzt:2 + aqr + ar — aqx + 2npx + bq
(p2? + gz +7)°

—apz? + 2bpx + ar — bq
(pa? + gz + 1)’
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Question 9
Find the derivative of the following functions (it is to be understood that a, b, c. d, p, q, r and s are fixed
px’+qx+r
ax+ b

non-zero constants and m and 7 are integers):

Solution

o p:c2+qsc+r
o ar+b

Ans: Let f(z)

By the quotient rule,

d d

‘ (am—!—b)%(pxz—f—qx—l—n)—(pac2—|—qac+r) %(am—i—b)
f2) = (ax 4+ b)?

(az +b)(2pz + q) — (pz* + gz + ) (a)

(az + b)?

_ 2apz?® + aqx + 2bpx + bg — aqx? — aqx — ar
B (azx +b)?

apz? + 2bpz + bg — ar

(ax 4 b)?
Question 10
Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, 7 and s are fixed
non-zero constants and m and n are integers): 14 - + cosx
X X
Solution
b
Ans: Let f(x) = % — — +cosz
x T
d [ a d [ a d

, — — — —_— — — —

fl(z) = d:c(;c‘l) dw<x2>+d;c(cosx)
d d d

— (%) — p— (2 —

a— (z7%) bd:c (z%) + = (cos z)
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d d
—a (—4z75) — b (—22%) + (—sinz) %(w") = nz™ ! and %(cos ) = —sinz
—4a  2b .
o + P sinx
Question 11

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, g, r and s are fixed
nonzero constants and m and 7 are integers): 4\/)_c —2

Solution

Ans: Let f(z) = 44/x — 2

d d d
/ — _ — -
f(@) = (47— 2) = —(4v/7) = ——(2)
d ! 1 .

- 2

= 2(’1}_ 2 = -_—
€T

Question 12

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, g, 7 and s are fixed
non-zero constants and m and n are integers): (ax + b)"™

Solution
Ans: Let f(z) = (ax + b)™. Accordingly, f(z + h) — {a(z + h) + b}" — (az + ah + b)"

By first principle,
f(z+h) — f(z)
h

(ax + ah + b) — (ax + b)"
h

f’(.’L’) = lim,, o

= limy, g
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ah
ax + b
h

(a:z:+b)”(1 + )n — (az + b)"

= limy, 9

. 1
= (az + b)" lim, 0 n
binomial theorem)

1
= (az +b)" lim,, .o —

h
h)]

( ah ) N n(n — 1)a’h?

ax +b 2(ax + b)?

= (az + b)" lim,,_,

na n(n — 1)2"h?
(ax + b) 2(azx + b)? o

na

= (az + b)" [m

-

(az +b)"

—na ar+b

—na(az + b)" !

Question 13

) ah n(n —1) ah
tn ar +b + 2 ar +b

examelite.com

R g

-+ - - - (Terms containing higher degrees of

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, ¢, r and s are fixed

non-zero constants and m and n are integers): (ax + b)"(cx + d)™
Solution
Ans: Let f(x) = (ax + b)"(cx + d)™

By Leibnitz product rule,

f(z) = (az + b)"%(cm +d)"™ + (cx + d)mdim(am +b)"

Now let fi(x) = (cx + d)™
filx+h)=(cx+ch+d)™

fi(z +h) — fi(z)
h
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Page 10 of 29



ExamElite - Textbook Solutions examelite.com

(cx+ch+d)™ — (cx +d)™

= lim,, .9 h
- d)™ 1 Ly )"y
= (e +d) lmnﬁoﬁ_ +cm—i—d B
1| mch m(m—1)  2p2 "

- d)™ limy, 0 — | (1 N |

(cx + d)™ limy, g . ( + (cz 1 d) + 5 (cz + d)° + ) ]

(cz + d)™ I 1] meh N m(m — 1)c?h? b T aining hiaher d .
= (cx im,, o — .-+ (Terms containing higher degree o

Oh|(wtd) | 2z +d)? 9 MOner e

h)l

= (cx + d)™ limy, .

me m(m — 1)c?h?
(cz + d) 2(cx + d)?

mch

~ (Ca+ay [m

.

me(cx + d)™
(cz + d)

= mc(cz + d)™ !

d
E(cx +d)™ =md(z +d)™!

d
Similarly, E(am +b)" = na(az +b)" ... (3)
Therefore, from (1), (2), and (3), we obtain

f'(z) = (az +b)" {mc(c:z: - d)m—l} + (c+d)m {na(ax I b)"‘l}

= (az + b)" (cz + d)" [mc(az + b) + na(cz + d)]

Question 14
Find the derivative of the following functions (it is to be understood that a, b, c. d, p, g, 7 and s are fixed

non-zero constants and m and n are integers): sin(x + a)

Solution

Ans: Let, f(x) = sin(x + a)
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f(x +h) =sin(z + h+a)
f(x+h) - f(z)

By first principle, f'(z) = limp_0

h

) sin(z + h + a) — sin(z + a)

= lim,, 9
h

) 1 x+h+a+zxz+a\ . ([2+h+a—xz—a

= lim,, ,yp — |2 cos sin
h| 2 2

_1 1'2 2c +2a+h\ . [(h
= limp o - _ cos 5 sin| 3

h
sin| —
2z +2a+ h (2>
2 h
2
. ([ h
sin| =
2x+2a+h> . 2
2 ——0 ﬁ
2 2

2x + 2a ) sin x
=cos| —— | x1 lim, .co—— =1
2 T

= limy,_,g cos(

h
[Ash—0= - —0

= limy,_, cos( 5

= cos(z + a)

Question 15

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, ¢, r and s are fixed
non-zero constants and m and n are integers): cosec X cot x

Solution

Ans: Let f(x) = cosec z cot

By Leibnitz product rule,

f'(z) = cosec z(cot x)' + cot z(cosecx)’....(1)

Let fi(x) = cot z. Accordingly, fi(x + h) = cot(z + h)

By first principle,
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f(z+h) - f(z)
h
cot(z + h) — cot(x)

f”(ﬂ?) = lim,, ;o

= limy, .9

sin(z + h) sinx

— Timy 0 — ( cos(z +h)  cos(z) )

h
1 ( sin z cos(z + h) — cos z sin(z + h) )

= lim,, 9 E

sin z sin(z + h)

i 1/ sin(z —x + h)
— 0 Sing sin(z + h)
1 .1 { sin(—h) }

e imy —
sinzn0 R sin(x + h)

-1 5 sin h 5 1

T Htin =0 sin(x + h)

L (n !
o . . lm _—
sinz "% sin(z + 0)
-1

sin® x

= — COSGC2 T

- (cotz) = —cosec’z ... (2)

Now, let fo(z) = cosec x. Accordingly, fo(z + h) = cosec(z + h)

fo(z + h) — fo(z)
h

By first principle, f2(x) = limy0

1
= limy,_,o E[cosec(w + h) — cosec(z)]

L 1 1 1
- s sin(z +h) sinz

1 (sina: — sin(:z:+h))

— i —
Hiin=0 sinz sin(z + h)

h

ExameElite - examelite.com
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5 2c +h\ . [ —h
. | . cos 5 sin| —

sin z h sin(z + h)

([ h 2z + h
) sin| 3 Ccos 5

= -limy o

sin ( h ) . sin(z + h)
2

. (h 2c + h
1 sin| 3 Ccos 5

_ i — 2/ im,
sinz P70 h Hin=0 sin(z + h)
2
2z + h
1 , COos T
"~ sinz ~ sin(z +0)

—1 CcCosS T

sinx sinz

= —cosecz - cotx
.. (cosecz)' = — cosecz - cot x
From (1), (2), and (3), we obtain

f'(z) = cosec z (— cosec® z) + cot z(— cosec z cot z)

= — COS(BC3 T — COJG2 L COseC T

Question 16

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, g, 7 and s are fixed
COS X

non-zero constants and m and n are integers): ———
1+ sinx

Solution

Cos T

Ans: Let f(z) = -

By the quotient rule,
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d d
(1 +sinz)—(cosz) — (cosz)——(1 + sinx)
f'(:l:) _ dx dx
(1 + sinx)?
(1+sinz)(—sinz) — (cos z)(cos )
(1+ sinx)?
_ —sinzg — sin® & — cos® z
(1+ sinx)?
—sinx — (sin2 T + cos? :c)
(1+sinx)?
_ —sinz—1
(1 +sinz)?
—(1 —sinz)
(1 + sinx)?
B —1
~ (1+sinz)?
Question 17

examelite.com

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, ¢, r and s are fixed

. sinx + cosx
non-zero constants and m and n are integers):

Solution

sinx + coszx
sinx — coszx

Ans:17: Let f(z) =

By the quotient rule,

d

(sinz — cosx) d—(sin x + cosz) — (sinx + cosz) d—(sin T — CosT)

f'(x) = s

sinX — cos X

(sinz + cos x)?

(sinx — cosz)(cosx — sinz) — (sinz + cos z)(cos z + sin x)

(sinz + cos x)?

2

—(sinz — cosz)? — (sinz + cos )2

(sinx + cos x)?

ExameElite - examelite.com
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— [sian +cos?z — 2sinz cosz + sin® z + cos? x + 2sin:1:cosar:]

(sinz + cosx)?

—[1+41]

(sinz — cosx)?

-2
(sinz — cosx)?

examelite.com

Find the derivative of the following functions (it is to be understood that a, b, ¢, d. p, ¢, r and s are fixed

Question 18
) secx — 1
non-zero constants and m and n are integers): ——
secx +1
Solution
secx — 1
Ans: Let f(x) = ———
f( ) secx +1
1
-1
f(:):)— cos T B 1 —cosz
1 1-+cosx
+1

COS T

By the quotient rule,

d d
(1 —|—cosac)%(1 —cosz) — (1 — cosac)%(l + cos z)

/ _
fiz) = (1 + cosz)?
(1 +cosz)(sinz) — (1 — cosz)(—sinx)
(1 + cosz)?
B sinx + coszsinz + sinx — sinx cos
(14 cosz)?
B 2sinx
(14 cosz)?
B 2sinx B 2sinx
B 1 \2  (secx+1)2
(1 N ) ( : )
sec T sec? ¢

ExameElite - examelite.com
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2

2sinxsec” x

(secx + 1)2

2sinx
secx
cos

- (secx + 1)2

B 2secxtanx
~ (secx +1)2

Question 19

Find the derivative of the following functions (it is to be understood that a, b, ¢, d. p, g, 7 and s are fixed
non-zero constants and m and n are integers): sin” x

Solution
Ans: Lety = sin" x

Accordingly, forn =1,y =sinz

dy . d
.. —— = COSZ,ie, =—sInT = cosT
dz dz
— — «in2
Forn = 2,y = sin” z.

dy ~d .
= —(sinzsinx)

Cde | do
= (sinz)' (sinz + sinz(sinz)’  (By Leibnitz product rule)
= coszsinz + sinz cosx
= 2sinz cosz
(1)
Forn =3,y =sin’z

d d
d—y = d_ (sinzz: sin2 513)
T T
= (sinz)’sin® z + sin z(sin z)’
(By Leibnitz product rule)

—coszsin? x + sinz(2sinz cosz) [ Using (1)]
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— coszsin® z + sin® z cos x

— 3sin®zcosz

We assert that — (sin" z) = nsin(*~1)

T COoST
dx

Let our assertion be true for n = k.

. d .k . (k—1)

e, — (sm a:) = ksin rcosr ....(2)
dx

Consider,

d d

T S| _ G - (k) )
sin x| = sin x sin\™ x

dx ( ) dx (

n
— (sinz) sin* z + sinz (sink ZL')
(By Leibnitz product rule)
- .k . o k-1 :
= coszsin” z + sinz (k sin” "~ cos a:) [ Using (2)]
- .k .k
=coszsin” z + 2sin” zcosx
—(k+1)sin* zcosz

Thus, our assertion is true forn = k + 1.

Hence, by mathematical induction, T (sin” x) =n sin™ ) z cos z
T
Question 20
Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, g, 7 and s are fixed
) a-+ bsinx
non-zero constants and m and n are integers): —
c+dcosx
Solution
a+ bsinx
Ans: Let f(a:) = —
c+dcoszx

By the quotient rule,
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d
(c+dcosm)%(

: o d
a+bsinz) — (a+ bsinz)

g

¢+ dcosz)

fi(=) = (c+ dcosx)?

(c+dcosx)(bcosz) — (a+ bsinx)(—dsinz)

(¢ + dcosz)?

cbcos x + bd cos® x + adsinz + bdsin® x
(c+ dcosz)?

becosx + adsin x + bd (cos2 T+ sin? :L')
(C+ dcosz)?

B bccosz + adsinx + bd
B (¢ + dcosx)?

examelite.com

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, g, 7 and s are fixed

Question 21
sin(x + a)
non-zero constants and m and n are integers): —
Ccos X
Solution
sin(z + a)
Ans: Let =
f(@) cos <
By the quotient rule,
: : d
cos z—[sin(x + a)] — sin(z + a)—cos x
/ _ dz dx
f'(z) = ;
Ccos“ x
d

cos t—[sin(x + a)] — sin(z + a) —(—sinx)

dx

f'(z) =

cos? x

Let g(z) — sin(z + a). Accordingly,g(x + h) = sin(z + h + a)

By first principle,

g(z +h) — g(z)
h

g'(z) = limp_

1
= lim, .o - [sin(z + h + a) — sin(z + a)]

ExameElite - examelite.com
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_ 1_2 r+h+a+zxz+a\ . [z+h+ta—x—a
= limy, o - _ cos 5 sin 5

. 17 2c+2a+h\ . [ h)]
= lim,,_, > _2 cos — sin 0l |

-~

h 3
sin| —
2z +2a+h (2)
L G)
2 Vs
. (h
sin| —
2z +2a+ h ;s 2
3 1My 0 h
2

2x + 2a . sin h
= (cos T) x 1 lhmn_)() = 1}

= lim,, 0 cos(

zlimnéocos< [Ash—-0=——0

=cos(z+a) ...(i)

cos z cos(z + a) + sinz sin(x + a)

From (i) and (ii), we obtain f'(z) = 5
COS“ o
cos(z + a — x)

cos?

cosa

cos? r

Question 22

Find the derivative of the following functions (it is to be understood that a, b, ¢, d. p, g, 7 and s are fixed
non-zero constants and m and n are integers) : x*(5 sinx — 3 cos x)

Solution
Ans: Let f(z) = z*(5sinz — 3 cos x)

By product rule.

d . d
fl(x) = 334%(5511133 —3cosz) + (bsinx — 3cosx)% (:164)

= z* 5%(511133) — 3%(003:1:) + (5sinz — 3cosaz)% (z*)
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= z*[5cosz — 3(—sinz)| + (5sinz — 3cosz) (42°)

= x3[bz cosz + 3z sinz + 20sinz — 12 cos x|

Question 23
Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s are fixed
non-zero constants and m and n are integers): (x2 -+ 1) cos X

Solution

Ans: Let f(z) = (2% + 1) cosz

By product rule.

f(z) = (z* + 1) i(cos x) + cos xi (® +1)
dz dz

= (2 + 1) (—sinz) + cos z(2z)

2

= —gx‘sinx —sinx + 2x cos

Question 24
Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, g, 7 and s are fixed
non-zero constants and m and 7 are integers): (ax2 + sin x) (p + qcos x)

Solution

Ans: Let f(z) = (az® +sinz) (p + gcos z)

By product rule.

: d d :
f'(z) = (az® + sinz) %(p +gcosz) + (p+ gcosx) o (az® + sinz)

= (az’ +sinz) (—gsinz) + (p + gcos z)(2az + cos )

= —gsinz (az? +sinz) + (p + gcos z)(2az + cos z)
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Question 25

examelite.com

Find the derivative of the following functions (it is to be understood that a, b, ¢, d. p, ¢, r and s are fixed

non-zero constants and m and n are integers): (x + cosx)(x — tanx)
Solution

Ans: Let f(z) = (x + cosz)(z — tanx)

By product rule,

fl(z) = (z + cosm)%(m —tanx) + (z — tanx)%(m + cosx)

= (x + cosz) d;d:c (x) — %(tanx)} + (z — tanz)(1 — sinx)

= (z + cos ) _1 — %(tanac)} + (z — tanz)(1 — sinz)

Let g(x) = tan . Accordingly,g(z + h) = tan(x + h)

By first principle,

g(z +h) —g(x)
h

tan(xz + h) — tan(z)

g (z) = lim,

= limy, g

h
_q 17T sin(a: + h) sin ¢
-0, | cos(x+h) cosz
) 1 [ sin(z 4+ h) cosx — sinx cos(z + h)
= lim,, ,o —
h | cos x cos(z + h)
1 5 1 [sin(z +h —z)
" coszn 0 M | cos(xz + h)
B 1 Y 1[ sinh
~ Coszh 0 MR | cos(z + h)

1 5 sin h 5 1
" cosz \ 0Ty =0 cos(z + h)

1 1
~ cosz  \ cos(z + 0)

1

cos? x
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=sec’z ... (i)

Therefore, from (i) and (ii). We obtain
f'(z) = (z + cosz) (1 —sec’ ) + (z — tanz)(1 — sinz)
= (z + cosz) (—tan’z) + (z — tanz)(1 — sinz)

= —tan’z(z + cosz) + (z — tanz)(1 — sin z)

Question 26

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, g, 7 and s are fixed
4x + 5sinx

non-zero constants and m and n are integers): —————
3x + Tcosx
Solution

4x + 5sinx

Ans: Let f(z) = 3z + 7cosx

Quotient rule,

d . . d
(3z + 7cosm)%(4w + 5sinz) — (4= + 55111:1:)%(?& + Tcosx)
o) —
fle) = (3z + 7cosx)?
d d . , d d
(3 + 7cosz) 4%(33) + 5%(8111 z)| — (4z + 5sinz) |3 T () +7 T (cos z)

(3 + 7cosx)?

(32 + 7cosz)[4x + 5cosz] — (4 + 5sinz)[3 — 7sin ]
(3z + 7 cosx)?

122 + 15z cosx + 28z cosz + 35 cos® ¢ — 12z + 28z sinxz — 15sinz + 35 (cos2 T + sin? x)
B (3z + 7cosx)?

152z cosx + 28cosx + 28z sinx — 15sinx + 35 (cos2 T+ sin’ az)
(3 + 7cosx)?

B 35+ 15z cosxz + 28cosx + 28z sinx — 15sinx
B (3 + Tcosz)?
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Question 27
Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, ¢, r and s are fixed
s
x?2 COS(Z>
non-zero constants and m and n are integers): ————
sin xX
Solution
T
z2 cos (Z)
Ans: Let f(X) =
sinx
d d
sing— (z%) — 2> — (sinz)
. R m dx dz
By quotient rule, f'(z) = cos| — 5
4 sin” x

_ cos(z) [sin z(2z) — z?(cos x) ]

4 sin’

a‘:cosgpsinx — z cos x|

sin’

Question 28
Find the derivative of the following functions (it is to be understood that a, b, c. d, p, q, r and s are fixed

non-zero constants and m and n are integers): —
1+ tanx

Solution

i
Ans: Let f(ar:) = m

(1+ tana:)%(x) — (x)%(l + tan z)

(1+ tanx)?

f(z) =

d
(1+tanzx) — x%(l + tan )

(1 + tanx)?

f'(z) =

Let g(x) = 1 + tan . Accordingly g(x + h) = 1 + tan(z + h).

g(z +h) —g()
h

By first principle, ¢(z) = lim,, .o

ExameElite - examelite.com Page 24 of 29



ExamElite - Textbook Solutions examelite.com

1+ tan(x + h) — 1 — tan(z)

limy, .o 3 ]

1- n -
Hin=0 | cos(z+h) cosz

1 [ sin(z + h) sin x }

. 1 [sin(z + h) cosx — sinz cos z(x + h)
Hin=0 cos(z + h)cosz ]

. 1[ sin(z+h—2x) ]
T | cos(z + h)cosz |

y 10 sinh ]
TR0 | cos(x + h) cosz |

5 sinh 5 1
=0 T Hiin=0 cos(z + h)cosz

=secx

—1 x

COS

= %(1 + tan? :I:) = sec’x

From (i) and (ii), we obtain

- 1+tanz — zsec’z

f @)= (1+ tanx)?

Question 29
Find the derivative of the following functions (it is to be understood that a, b, c, d, p, g, r and s are fixed
non-zero constants and m and n are integers): (x + sec x)(x — tan x)

Solution

Ans: Let f(z) = (z + secz)(xz — tan )

By product rule.

flz) = (z —I—secaz)%(w —tanz) + (z —tanm)%(m + secx)

—(x + secz) i(az:) — itam:r: + (z — tanz) i(:13) — iseca:
dx dx
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—f(z + secx) ll — d%gtana:)} + (z — tanz) [1 + %sec x]
Let fi(x) = tanz, fo(z) = secx
Accordingly, fi(z + h) - tan(z + h) and fo(z + h) — sec(x + h)

filz +h) — f1($)>

h
tan(x + h) — tan(z) ]

£1(@) = limy 10 (

= limp 0 l ”
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, 1 [sin(x +h) sinz
- hmn%O 7 -
h | cos(x+h) cosz
) 1 [sin(z + h) cosz — sinz cos z(x + h)
- hmn%0 -7
h | cos(x + h) cosx
i 1[ sin(z +h — x)
Hin=0 g, | cos(x + h) cosx
y 1] sinh
Hin=0 | cos(z + h)cosz

v sinh 5 1
Hiin=0 T Hiin-0 cos(z + h) cosz

=sec?x

—1 x
cos?

= i(1 + tan? :13) —sec’x

p (:)x: AL LY

N (sec(az + h})l — sec(z) )

. 1 1 1
— 0 g cos(z +h) cosz

i 1 [ cosz — cos(z + h)
— 0 g cos(z + h) cosz
(x+xz+h {(x—x—h
—2sin| ——— | - sin| ———
1 5 1 2 2
~ cosz 0 M cos(x + h)
[ 2x+h . [ —h
—2sin -sin| ——
1 ’ 1 2 2
" cosz h0 cos(z + h)
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sin (

2z +h

h
"2

0

1

COS T

1

limp, ;o —

il

3)

h cos(z + h)

sin
. [ 2x+h . (
lim,, ,osin| ——— lim ¢, _

2

— =0

h

2

()

)

=secx -
lim,, ,ocos(z + h)
sinz -1
=secy  ——
CcCosS T
d
= —secx = secxtanx
dx

From (i). (ii), and (iii), we obtain

f'(z) = (z +secx) (1 —sec’z) + (z — tanz)(1 + secx tan z)

Question 30
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Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, g, 7 and s are fixed

non-zero constants and m and 7 are integers):

Solution

T

Ans: Let f(x) = —;
sin”

d d

sin™ x

sin"z—x — zr—sin"

dzx dz

By quotient rule, f’(;z;) — -
sin“" x

. . . n—1
It can be easily shown that —sin" £ = nsin™ "z cosz

dx

Therefore,
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sin' X —x — x—sin" «
dx dx
fl(z) = >

sin

"

sin"x-1—zx (ninn*1 X COS a:)
2

sin™
sin"! z(sinz — nx cos x)
2

sin“" x

SiInT — NT cosx
1
n—+ T

sin

ExameElite - examelite.com Page 29 of 29



