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- I|m gl g ‘JI::"{"' +h)+b - Jax +b ..;3{#+n]+b+u"a.<+b
.ga[""’"]+-':+q’ax+b h

#nainmultiplieddum erator andDenommatar by ,‘lra [ +h)+h +ojax +h

||mer”¢'xa{ﬁ+h}+b_{ax+b}u 1
AT h { [v 4 h) v b+ fax I-bJ

aF ot g

= 2fax + b
ag P

2fax +b



Q3(xi)

fix)=a¥® = gf¥ivge

foo0) =11 flx+h) = fx)
B0 h
Emluqu L Eﬁiugq

g 55+ h

= llm E--ﬁln-:ln Emmn Fioaa_ 1
h=0 h

— Fﬁlugu Elm—ﬁ]lngﬂ_ 1
n=0 h

Multiply numerater and denominator by [\I' M= ﬁ]logq

[+ =7 hoga _
Fix) = lim ev¥ioan_E ! [x+h —yxlioga
h=0 hlu"x+h—~f?]lnga

— T g¥¥h-Vxloge_q Wxrh —yx]
g [im lim loga
h=+0lyx+h—+x)loga n=o f

= VX199 i [0 gg —u x+h —yx)

h—D h

Multiply numerater and denominatorby [yx +n + JI]
=9 limtaga PP NX) (g
=0 h['lflk"'-ﬂ+~,|"?]

h

= V%109 )i jp g0 ————
i hlyx+h +yx|
= gVxlogn loga
24 x
av*

= logea

2r




. Fla +h)- Flx)

fre 1
k= .!.'-I..--:n h
IEIIl.z'l.‘.')ll.:..;:l " E:’Ibq?
=lm-_— = @
fi—0 i}
; log2 7]
gl[r-&ﬁ]’-\’]m
Fl o
lag3 d
- litn. &% '™
!':—i-l'l ]
S =T B
D:":-l-.'.‘lf_z-? v 1 a i
Haaz [» +h) "= x?
= lim e =¥ - ®
Ll [} —u* L

Multiplying Murm ar ator andDenaminator bys 4+ ."-:l2 »?

' ] n
e (x4 h+ )=+ h-n)
sl bl
t]
:E‘r kg2 2w
%
=21 o7 hg=

3 =
=25 3% log2

Q4(i)

S HAuR

Fle] - tan®x

?‘,wl.h] .‘{x}

sl - im
b0 +
. tarslw e h)-tant
gl =
. [ .-|'||:J-'+.l":+ A'lx}{ldr|:.~6+.i’.l:|—l.—r .w}
Sotc ) F
sirfy—b4s)  sirjx—k-x)
o cosfx +rjcosx " Cos fx +m)cosx
]| h

sir [i2x + 5} =ik

im ]

b RS v+ ) COSE OS5 LW+ R)COSN
i Sir 2w

[ R —

Bl BT oostecost w0 )

[" A A— lan” A= :I.—r|A+ I Ar E:]{I.-mﬁl = lar B:]]

S ey . &nh
= —_— lim — -1
k3032  wocosT d50 A
e - a
. ZaInx.COSN 1 . )
= im %) W [sin=s = 25iny sy
k0 1" % INTE"

=21an k'.SE'I:‘z.?.’



Qa(ii)

We have,
fx) = tan{2x + 1)

Flx +h)- 7 [x)

SO
; tan{E [ +h)+ 1} - tan(2x +1)
_hl-r;nn h
sinfex +2h +1-2x - 1) 5in{A—8]_
— lim vtard - tandg - ——§
**Uh.CDS{E{X+h]+1}D:|5[:2X +1) 05 A.0058
e 2.51n2h
_h—>|:|2h.|:|:|5[:2x+2h+1] cos (2x + 1)
mMultiplying both, Numerator andCenominatorby 2,
+ lif E{Einthx I
Vb0 o c05[2x+2h+1]c05[2x +1]
2 [ . sinzh }
s = L lirm =1
cos® [2.w+1] b= 2
= 2sect 2y + 1 vosect x = z }
{ ] [ cos? &

= 2sect (2 + 1
(2x + 1)



Q4(iii)

We hawve,
r [:X:] = tanZx

e =g

= lirm

flx+h)=F[x)

b

tan 2 {x + k) - tan2x

R

Sin[zx +2h - Ex]

= lim
#=0h,cos[2x + 2h) cos 2x

sinzkh

= lirm
b=0 k. cos [EX + 2."'.'] COs 2

sin2h 1x2
s
2h CDS[E."‘.- + Ex] COs2x

2

COS 2, COs 2

2 sac” 2

cos A, .coség

Sin[f-l —B] ]
ctand -tang = ——

S|
A0 2H

sin2h _ 1}

1 2
—— =sectx

Cos™ &



Q4(iv)

“We have,

Flx) =t x

i Fle+h)-7{x)

¥ [X] b= h
. Jtan[x +h) - ftanx
= lim
h=0 h

Multiplying Mum erator aadD enaominatar b\_,r_uftan (% +h) +ftanx

- tan[x +h]—tanx

420 h{v'tan[x +h+ ,,"tanxl}]

:in[:x +h—x:]

= lim :
#+0h cos [x + #)cos x [\Il'tan [x +8)+ Jtanx]

e |1 sinth 1
T k=0 h %

oos ¥ +h] cu;x[xftan[x + h] + Jtanx]

, 1
= lim
A=0cos? w, 24Jtan x

SEI:2 e

»Jtanx

m| =

. sinh
[n Bl
b h
12 =SEl22Xi|
COS™ &



Qs(i)

letf ()= sinw.,"'_x Then fix+H) = sin.fi(x +h)

dff[:x:] iy f[:x+h) 05

sinn, 2 x +h) - Sﬂl\llj_x
[
Mﬂ[ ;E(th-@]m[ szmp@]
4

b0

m 2x
i 2 |2 (x40 - WJ'IZ_X“ (x+h)+ h'm[ 2[x+h)+2x]
2

oo T
Z{x+h)- 2[x+hj+2x
i"b [W r] ST TE ﬁmm

=1m cog 2% |

2
Inf2x
cCas| E |

T




Qs(ii)

Wehave,
flx)= COS
) = Lim flx +h)-Fx)

— 0

h
s COSafx + M —COS5 <%

k=0

h
= ”m'zﬂin[m;_&]{“m-@)(mw) csinf R

2

40 [M—ﬂ]{m+&)h

2

MultipliedMumerator and Denominator by (q.’x +h - JX_)

= lim [@-JQ] x(er&)hx

_ain| R =K
| [ 2 ] ¥+h-x Sm[M+J;?]

2

2

=Li£nn—1h(&+&)x5in[M] [,I,l.m5iL=

1 .ﬂd}:’+h+ﬁ

=Li£”u(m+@)5 2

— ginafx

-7



Qs(iii)

W khave,
;"'[:;f] - tar -\,";

) - ..,i_'f”n s hﬁz it

tan yfx - #) - tar 3

E2% e Jm

n

- lirn i e Lhel i -.-ten‘n-ﬂ—:am.?—M
#2105, C0s A + 17 oS A cosd.cos S

i SiUafi =R =

A0 [ +.-'.'—;-::]uu~;-ur;.u_|:.-f)-' +h

- 5in{~ﬂ—d’;}

f"*':'{-\"x 1A ..";}{-.n"x A 'n';} COS. . co s |-

o 5i’||:~..m- f;)x o

il [-Jx+h - wn",h_} {-fh- +h —f;} CO5 A . 05 + P

1 i il z+.".-—\|";=1:|

— ‘
vl ooz My cos v + #-43 P

1

1
)
Zalx s’ N
o
SECT X

2o



Q5(iv)

Wehave,

;F[X] = tanx?

f{x+h)-7lx)
h

_tanfx +."7]2 ~ tanx®
= limn

h=0 h
sinfx +."‘.':]2 _ s
I:I:IS[:X +."‘.-:]2 cos x
i b= h

5ir'|[x +."'.-]2|:|:|5X

SO

2 z

—I:I:ISI:X +."'.']2 sin
=

z
i |:DS[X+."‘.-] Cos &
= lim

b= h

sin {[x + h]2 - XE)

= lim -
h_}Dh.CDS[:X +h)" cosx

2

5in{x2+h2+2hx—x2)
= lim 5
Gl hocosfx + k)" cosx

Siﬂ‘ﬁz + Ehx:]

2

= lim =
’H':'."'.-J:DS[X +H)" . cosx
sinh [:h +2X:]

= lim w
N

z

cos{x + ."'.']2 oS 52

= 1,2—)(2 [ Iimﬂ=1}
cos? ()

= Zxsect x°



Qs(i)

Wehawve,
fx)={-x)
0 =lim flx+h)-7Fx)
b= h
i —[:X+."'.-]+X
_hl—r;nn h
_ lim »=-h+x
] H
=-1
Q6(ii)
We have,
Fix) = (=)
filsd i flx+h)-Fx)
H=0 h
g i
Lo X +h X
-Ll_r;nu h
-x+x+h

=lim ————
a0 (3 + )

= lim ————
Ao ? 4wk
1

o



Q6(iii)

Wehave,

f{x) = sinfx+1)

Ffx)] =

Flx+ )= 1Fx)

i
hl-';nn h
sinfx +h+1]-sinfx +1
o sinfx+h 1) - sinfx +1)
k=0 i
X4+h+1+x+1y . fx+h+1-x-1
Z2oos =3l
. 2 2
lirm
h=0

b
{2x+2+h}. h
Zoos| ——|sn—

lirm
b= H

lim cos
— 0

-k
(Ex +2 +h] el
2

2

cos [M]

CDS[:X + 1]

[ Sind - sing =2 cos

A+8 . A-8&
Sin
2 2
5ir'|E
lirm =1
b= h
2



Q6(iv)
Wehave,

fx)=cos [x —%.J

flx+hy—7(x)
v ) = i —
I‘J b0 n
ks Ey
:DS[X +n——]—ms[x——J
Fr h
EJ-:'-H"r-EEE I'n-;\'-%-xq-éi
-2Ein sin
2 2
= |ir [':uu:C-L;u:-D -2 :ir|C+D:i:|C_D]
S O h 2
2
2x 4=t 'h
-2gn| ———8B_ xsiﬂ{—]
2 2
= lim —
f=i Ly 2_ :
2
2.\(+h—2;
-2 &8n ‘h
e sin _J
i T
2=l 2, A=) i
z
:-irf+h-?-£ sinb-
= lim sin|—— 8 < lirn 2.1
a0 2 =0 R
2
2x B L
= 5in g



EX 30.3

Q1

we have todifferentiate f {x ) withrespect tox

- 30 W
d—x(x -25II‘I3{‘+3DDEH)
4
=a’[:¢] a4
dx ax
= 4x3 - 2cosx - 3sinx

: o
T
{sinx) + e {cosx)

Q2
wehave todifferentiate £ [« |withrespect tox
i{f +x% 4 33)
ax
O O N < - S ¢ B
~w )
a
= 3 log3+ 3w +0 w— | =a"loga
= 3" log3 + 3w ?

Q3

wehave to differentiate £ (x ) withrespect tox

dx | 3 X
1d [xaj_ i[d?} A i[r_i]
Actw fr i s
1.1

-1
= xd_xZ - 103

> 1 10

o X7



Q4

Wehave,

di Ee“l“‘" +g?lo9r +e"1'“'“:]
¢

= i[exlﬂﬂi}_’_itei‘lﬁl}x]+i{ﬁi‘lﬂ‘qil

(=3 oy ay
& E'"ﬂg’.lclga +Ea|“g”.i+l:l

M
=

= Iugaezhga i _91 logx

.1

o

= logaa” +;x"'

= 2" loga+ax®?

Q5

Wehave,

d 1.2
o (¢ +1)ax + 2)

= [3x + 2]%{2x2+1)+{2x2+1)§;{3}f +2)

= (3x +2)(4x + 0} + fox 2 + 1) (3 + 0)
- (12:{2 +Ex+6x2+3]

=18+ 8x+3

Q6

Wehave,

%f{x] = :—X[Iuggx +3log, ¥ +2tanx)

[ ot l09s c:nnstant:[

[a’ canbe writtenase*'™ ']

[Using product rule]

1 2@ s 2 flagx [ oot log s
' — + 33— b f wlo e
Itag3rix{ Jrag (o) 2 g (+) 92X = Tog3
N JID S
loga
1 3

= +2+2sectx
xlog2 x




Q7

Weahave,
2 e A
ax x [
RS FF) (Fe )R leg) e
K| — + | o + — | X — Using produck rula
k = | - N Tl [Using p ]
1 1 1 1 1
= |+ — || —=— = [+ _u,f;+_ 1——2
L M 2y ks x
T2
X i 1 1 g1 1
= - + - S 0 I, S et
2nl E] a E] [ we X E
k"!_ Ix2 2y 2yl W x<
N 6 . (R, N . T 4
2 EJX 3 = 2 kY 3
\ 2 e Ixe ] N2
3 1 1 3
SlEY e T TETTE
i\ 2w 2 D2
1 =1 - =13
Sy dem o dor Sy
2 2 2
Q8
Wehave,
3
o i
=57
B T OB e e D [[a+b]3=az+332ts+3&b2+bj]
ox I X ok

%(#¥+3x5+3{5+x1’5]

E;{H+E;{_ﬂ+ 3_[i]x_?-i_ix
2 2 2 2

Bk S, 3 3.0y

2 2 2 2

k!



Q9

Wehave,
d [ ox® + 3% 4+ 4
ax 5

2
A e
[wid

X M F 4

_d

{Ex £34 4:('1}
4

-5‘('2

Q10

Wehave,

i[{xa +1][.>r = E]]
ox i

=i[{x4+2x3+:»{—2]]

}(2

[ 3
%{xz - DT 2)('2]

d§ ooy _cv dax! _ae?
- — g e iR o RIS - o
aar{”} e o
1 2
=28 -2-—=+2
%2 X3
=2x—2—i+i3
x< X
Q11
Weahave,
d (acosx +bsinx +c
dx SNy

d [cosx o o 1
e +t|--{1] O | —
e | osiny sy x| sinx

a(- cosec® | + 0 +c(- cosec x.cotx)

- CDSE‘EEX - Ccoosecy, oty



Q12

Wehave,
a

i {(Zsecw +3c0ty - 41anx)

o o o
= EE{E ey | +3E{mtxj—4ﬁ[tanxj

=2secxtany - 3cosecty - dsect ¥

Q13

Weahave,

d " =1 =2
a(a}x =TT - T St BPVE Y +an}

n o=y n=3
ad [x el B4 dx a [x afi
- &y aEx:l +-al---—d':x} +azm{ } +"'+aﬂ'-i'_"_"ﬂL}+an a‘ic}

el =¥
=nage" 4+ [n-1)ax #4354 +0

= nage™ 4 (n- 1}&13'” o+,

Qil4
Wehave,
i .1 +2:t3+ 4
dx | sinx log x>
o 3.8 [ix 4 o log =
- — e <l £ =il vl -
o cosecx + dx{ ]+|Dg3xdx{ng;r}[ 00 & =
= -cosecy.coty +8.2"log2 + L ~.-i[:a'}=a’lnga
log3d x v

—cosecxeotx +2%  lag2+ —
xlog3



Q15

Wahave,
i[{x + 5] {2}(2 - 1)}
dx X

d [Ex3+1|]x2-x-5]

N

- %{2):2-&- 10x = 1 - Ex"}

- 2%(}{2] +10 :_X{x]- %[1}- 5%({1}

S OO +10-0+ 2
2
o
=£Hl|r+1!:1+i2
'S
Qile

aix |0g{ﬁ)+5x“—3n‘+%}?+6¢4 x‘E]

__a ! d al_ X i 2 i'ﬂ -3

= Iﬂg[ J; ]+5 - (x%)=3[a¥]+ == wx_]ﬂi ﬂx{ X
—1/3

Sax"1—-3a% 2X
=———+5ax" " —3a*loga + ——
2 X g 3

+6x /Y -3/4)

—1/3
_l a=1 x EX 9 —?J,f4
=3y ¥5ax* 3aloga + a—— S

Q17

Wehave,

%{L‘DS{X +2))

d . ; . ;
E{EDEX-EDEE = SIN X, SIFI-E} ['.' EDE{R’ +Q} = COSX COS 3= SINX SN E']

cosai[mgx] = smai{smx]
i i

cosaf-sinx)- sina{cosx)
COSX SiNa + 5iNx COS 3

= ~{sinx cosa+ cosx sina)
= -sin:x +a;



Q18

Wehave,

d {cos{x - 2))
adx Sinx

d [msx. CoS 2+ Siny, 5in 2]
e SN X

cnﬁzi[cntx] + anzim
oy [ois

—c0s2. cosect +0

~cosecy cos2

Q19

Wea hiave,

ay g sinx-n:::lsx i
dx o 2 2

- i[sinzi + oSt 4 2sin i.ﬂusf-
o 2 2 2 2
d LSt 8+00sc8 =1
= —[l+sinx) _ _
i sin® @ = 25ind. cos &
= 0+ COSx

= COs X

dy i
et -t -
a‘xaH &



Q20

Wehave,
2-3cosy
e Sk

dy [E—EEBSX
dx ax Sinx

=i Zroosecs - Jcoty
s

= Ei[msecx] i 3;7{cutx]

= -2 Cosecy . cobx + 3EE|SE'I:'2X

dy s

it M PPl

dxa % &
= -2cosecl cotZ 4 3cosect

s 3
w =22 =143.2
L O )
=6-242
Q21

Slope of the tangent at a pointx = 3 is the value of the denivative at x

Wehave,
fle)=2x®+x% -1
g (Mu"-iy

T ax
@c  axt a1
ax cy  dx
12%° + 47 -0
12x % 4 453

=2

S—iam =1
- 121+ 4(1)°
=124 4
.15

The slope of the tangent to the curve £ [x ) = 2x% + x* - 1atw = 1 is 16.



Q22

Wehava,
P O a X
1 E"J— ) 1
= + 5 — | —
o )

z
g
(=
=
=
=
[Fan]
[ =
[
S
=
W
[m
o
[=
g
~g
n
ey
*
Ta)

Hence, proved,

Q23

We hava,
f{x}= LI - TV SV ST TR

Differentiate withrespect tox
af {x] d

ax [ iy
= 4% _Ax® LByl

{x4~2x3+3x2+x+5)



Q24

Wehave,

2 dx? 5-:;fx7+ av?®  duw
3 e T dy v dx

- 9x? . g..?xﬁq- 18x2 =1

3T B VLI | -

ay

A o |
alx
-6(1)°-s{1)f +18 ()% -1
=6-5+18-1
=18
Q25
Weahave,
)= ax?+ v+ 12
:-f'{x}-ﬁ.ix+;; ............... ()
but, f'{4) = 15
I"r::lm[.l'_j
BEF =18 i {ir)

{il)- 1) gives
41=4
=4A=1

Frumﬁ."i":l
B.1+ s=15
=pu=7

Hence,
A=landu="



Q26

Weahave,

MltlD ?(59 xz
flx)= +—t o +—+x+1
{ J 00 Q9 2

Oifferentiating withrespect tox, we get
Fiix) = xﬁ+xm+...+x+1+ﬂ-a——{i]

from {7}
fiit)=1+1+..(100 times)
= 100

Again,
f'[D]-D+D+...+1
=1

M o,
f'{l} =100 = 100x1 = 100 :-r;"'[l:l]

Henca,
F'[l} = 1IIIEIJ""{£I:|



Ex 30.4

Q1
Wehave,
;—x(x? smx}

d{x®) ,dfsinx)
A ax
e sinx. 3w + x> cosy

= SINN ['I_Ising product rulﬁ]

= x2f35'rnx +>fc:|5x}

Q2

Weahave,
%I}c?ﬁr}
=g" %{XS] 452 %{e*) [Using product ruIE]

= 27 3x? 4w

= x g~ {EI +x]

Q3

Wehave,

d oz

E(X e qux]
) d o .

= ¥ logx E{xz} +x%logx E(e"] + x2eF = {logx) [Usingpraductrule]

2

ok

= % logx.2x +x7logxe® +x
x

= xe” [2.logx + 5 logx +1)

Q4
Wehave,
;—x(x" tan x}
= tahxi{x”)+x” i{tanx} [Usingproductrule]
e dx

= tanienrt 4wt gmed v
- xn—i {."'-‘. tan +H.EE|’.‘2X] [XR - .'-{”_1.)('1 =x.&—l+1]



Q5
Wehave,
=
E[}c” log, x]

d o ,
= log, x Eh‘_-(x”:] " - (log, x) [Ysingproductrule]

At =" 1 logx
- o — LA -
i gjx+luga 5 [ e loga
Ju-:l.[ 1
=x" tmlog X +
loga

Q6

Weahave,
:—thg +x2+1}51nx
: o 3 2 3 z a g ,
=5|nx5{x + +1}+{x + X +1)d—x{5|nx] [Usingpraductrule]

- 5|nx{3x2+2x)+{xa +x24 l) Cos ¥
3 (x3+:r2+ l)mgx +|:3:»{2+Ex]*sinx

Q7
Wehave,

%[smx HCDSX]

- : d .
:u5xa[5|nx] +5|n.sr§{cn5x} [usingproductrule]

= cosx [cosx ) + sinx (- sinx)

z Z

= COs°x = SIN° X [ COS 2% = l:,l:IS2

X - sinzx]

= Cos2x



Q8

Wehave,

i(?* w Ot A xx_H)
o

1 4y 1 d dq =
= cotx XEIXE{E )+2xx?;x5{:ntx}+2"xcntx xE{x

_ootx 2° ¢ 2 5 _1] 1
I ¥2 xngE+ﬁ[ cosec x]+2 xl:utx[ o)
2 2 oty
= —|coty xlog2 —cosecx —
Jx[ g 2x ]
Q9

%{x"amx lag x]
= sinxlogy %{XZ] + 5% logx % [sinx]+ x?sinx % (iog x)

. 1
= sinxlogx x2x + x%logx xcosx + ¥° sinx x —
X

2

= Ex =sinx xlogx + 5% xcosx =logx +x sinx

Q10

Wehave,
%(}F&r +xelngx)
= %(}r:‘ax}-r Eq;{xﬁlnqx)

x> 5 G

[Usingprocuctrule]

[Usingproductrula]

=8t — g —+Iugx%{x6}+x %ﬂugx] [Usingpraductrule]

v dix
—ef Bt ¥ we” tlogx xbxT 4 x8 x
E

=5t xe® +x  xe" +ox xlogx +x°

- x"tEex +ax’ +E~x|l:rgx+xi



Q11

Wiahave,

% “H sing 1 asx | [x cosx  sins ]]
Wewill apely productrule.

- t.w COS & = iin.l{] % [x S9N & Eu;k} +|:J¢ SiAK = ccus.\rj%{x COSN = sir".x}

= f-"' COS & - sinx]{;? ::Jr =i +5‘E'.:EDS'{]} +{x sinx +|:|:|;Jf]{;— [x cos <) - d_d; {Ein x}].
Aya rrapply products ale,

= [% eo=s - sinx
i

[f dx  dsinx dx  dmEx 3
] L[Einx E+-‘f o ]}i-l-sin,'.']ﬂ:xcns;r +sin.¥r]{[sihxa+:~f i —l:.ns.:-rll}
= [woosx -sinx}{{sinx + ¥ crsa ) - anx) - v sinx +cosx}{{cosx - x sirx - cos x))

L]

= (¥ COSX - sins

-

%X OO X + [x sinx + cosx ) |-x sinx]
- E.J[‘/‘L:LI‘: o= X = -:Lur.x} + (-ﬁ{"‘sin’.x = X =il IL:I.IB.N':
¥

- .v"msz)r - =i xj - ¥ {sihx cosx 4 sinx cosx)

¥¥— 052y = ¥ x2siny SO5 ¥
wions vl - sir 2w

s {x weoos 2x - sir2y)

Q12
W hiave
%l{x Siny + cus,w]{e“ +x2|ﬂ'-}‘f}}

Wwe will zpply product rule,

- [EI +xt Iugx}% {x Sina + :u;x}+ [H sinx + I:n:isx]gf— I&I +x2 ugx]

.n Al W e ; d d 2 /
= (Ex+ E Iug,\”ﬁ;{x sina)+ E;.cusx] +[xdna+ c.u&xjx{aulex}-g-au {:s log R}}
Agair apply product rue,

- tt'r-rﬂnl-ll._n"”khj“"‘?:?{‘xl + X %{:inﬁ}J- =it +|:,=c uit 1-|_;|_|3,-;1{.,_."' f(lug.a-r %{H?}-p,q?g;{lLHK]]}
~ EEX + lecl;x} |sine +.0 cosx - sinx )+ (xsiny + cosx) [s-x +locx x2x + x* Xi]

= [e"+ xllﬂgx}z CO5 X + [ Sine + 05x) {e’* +2x =logx +x}
= wcosxe’ +e¥cosy logy +x8" siny 48" cosy + 25 5iny «l0gy +Ex s l0gy +5F SNK + ¥ oOSN

- J(E‘EISJF{Q" +xilﬂgx}+[xs|'n_( + ::::nsx]{e‘ + 5 +2x Ingx}



Qi3

We have,

%{{1—2tanx'_]{5+4sinx}}
- [5-1- #5inxl%[l- 2tan J(]+ [1 - Etanx] %{5 + 45"1}:} [Uﬁing product ruEBJ]

= (5+ 4s5inx) {EI - Eseczx} +[1-2tanx){0+4cosx)

2

- -Iusaczx - B siny wsec X +400s5% -Boosy » tany

-5 i 1 SN
w 4| Zsecty - Dsinex + COSX = 2.CO58X
2 ose w COsN

-5 .
= 4[? sl — Dtany seci + cngi = 5|m.-]

= 4[035)(’ —Zeiny - 2tanx secy - gEECEH}

Q14
We have,

%l{l +.:~c2] L‘.DSJ-.’}

= COSX Ed; {1 +x21 ¥ t1+ xz) G%-—[cu:as x) {using product rula:l
= COSN W &x + {1+ xz] {- sinx}

= 2x COsN - {1+x2}sinx

Q15

We have,
%[5”‘3 x]
- -d?r;[sinx]{sinx]

oood o
= sinx ﬁ(mnx} + SINX E{smx] [Using product rule ]

=SINK % COSK + SINN =COsx
= 2 5ink COsX
= 5in2x [-.-5in2ﬂ=25inﬂm5ﬂ]



Qle

Wwe have,

o
a{:In:u:_qm,.ﬁr:!

lag,s x = logs
Ju:ugu.-j

lagx

: Zlogx
1
S
d[1
ﬁ[&]=”
: %{Ingr, x1= 0
Q17

%(e’lngﬁ tan.xr)

Apply product rule,

Ingu';xtanxa%{e*)+ex =tanx %(Ingq';1+ex Ingﬂ%{tanx}

1
logaix = tane® +&* tanx 2_+e' lag i xsec? x
e

élngx wtan w xe” +1t:nx

e +ef %Ingx sec? x wlogaly = élngx]

1

= E-:—.-’r [mgx xtanx + SaNH

+logx 5ec2x]

Q18

We have,
% (}c £ 1:::5}:)

" G%{msx] [Using product rule]

el o

X E] 3 x

- 8 EDSX—{X ]'I-H' EDSX—{E }4‘}1’
P ax

- Ex cosx 313)1'2 +X3|:I|5J'f Z!E'E* +x35x {- Eirl)l'}

= x%e" [Fcosx +x cosx +x - sinx))

L (3cnsx +x cosx - x sinx)



Q19

We have,

i[x" cos 2« msec:»:]
vl 4

cos % COSECK % (x 2) +x° cosecy % [m 5%] +x7 ms%% (cosecy)  [Using product rule, ]

n
= | =

LS 2 5 T o
ik 0 i i FPpaL
£0S - COSECK % 2X + X° cosecy x0 4 X msdr{ cosecy cot x) [ = [l:-:us 4] D}

T Y- 7
=== - s
sinx 4

sin® »

.. COS=—

[ 2% X2 sy
4

SN N sinx

Q20

We havea,

%{x" (5 sinx - 3 cosx |

ix455inx -3t cosx
o

= SR dq o4
SE{H SIHK}—EE{J{ I:-DEX}
i (el i F d i fal Fl 4 d
;5[5|nx E{x }+x —[5|nx}]—3[m5xd—x{x ]+x —{cnax}] [Apply product rule, ]

- E(Einx x4 ¥t xcu;x] - 3{&355{ x ax? 4 x* (- sin x})

= 20x % xsiny+5x Y cosw— 12%%cosx +3x ¥ sinx

Q21

We hava,

i(zxf— 3} sinx

ox

e T 2_-4 @ ;

= SIHA‘E{EA’ 3}+ (Ex a}a{mnxj [Using product rule]
= Sinx o di + {2:{2 e 3) COs i

= 4% 5inx+{2x2 - 3] cos X



Q22

Wea have,

;Txﬁ 13— 5}:"3)

- {3 ox ) =[x 4 x® 23— 60
= [3-6x77) a4 47 [54x710)

= 15x%% - 30x° + 54x 7

= 16%% 4 24575

Q23

We have,

;—x[}c“ [3 & 4x‘5]}

= {3- ~1-x‘5]% [=*)+ %{3 - 4x7)
= (3 = 4}{‘5] (—4}:‘5) + {x“]zﬂx‘ﬁ

= -12x 7 +16x 1% v 20710

=—12x7% + 265710

Q24

We have,

;—X{X‘EIE -:-SX}]

Apply product rule,

= o (5 + 3x)
clx

= [5+ax}{—3x“}]+x‘3[3]

-5+Elxﬂ+
(el

=15t —oxF 4 ax?
S T

[Using product I‘L.r|E]

[Using product rule]



(cx+d)f
_ ad-bc
(t::><:+n::i:|2

Q26

d n m m d n n d m
—x[ax+ bi" [cx+d)” = [cx +d) a(ax+b) +[ax +b) E(QH d)

= [cx+d]" [nx[a::wb]"’i X a:|+ [ax+b]) [mx [cx+d)™ " x -:::|
" [ax + I::ujl"'1 +mclax+b) [ox+ n::ljl"”1

™ (e b) ™ [mafox + d)+ mefac b)]



Q27

Using product rule

d
%

d_(1+2tar‘|><)[5+ deosx) = (1 +2tar‘|><:ldi[5+ dcosx)+[5+ 4cr:@><)i(1 +2tanx]

% dx

= [1+ 2tanx)[ 0+ 4[-sinx) ]+ (5+ 4cosx)|:[]+ E(Srecz x):l

= -4[1+2tanx)sinx+ 2[5+ 4cos x]sec’ x

= —dsinx - Stanxsinx+ 10sec® x + Scos xsec® x
Ssin® ¥
+10sec? x +
COS X oS X
8[1 - sint x]
COs X
Soostx
O0S X
= —dsinx+ 10sed x + Boos x

= —dsinx -

= —dsinx+ 10sec® x +

= —dsinx+ 10sec x +

Using alternate method

%[1+2tam<j[5+ 4cosx) = %(5+ 4oosx + 10tanx + Stanx cosx |
= di[5+ 4cosx + 10tanx + 8sinx)
X

Q28(i)

= -0+ 4[-sinx)+ lﬂ(secz x) + Boos %

= —dsinx+ 10sed x + 8cosx

Using product rule

i

i(sz + 2)2 - (3¢ + z)i(axz +2)+ (3¢ + 2)1(3){2 +2)

dx dx
=3+ 2)(6x + 0] + {3x* + 2)(6x + O
=18+ 12x+ 18x" + 12x
= 36x + 2%

Using alternate method

i

i(axz + 2)2

_4d
T odx
- (36><’ + x4 D)

= 36w + 24w

(Qx“ + 122 + 4)



Q28(ii)
Using product rule

d d d
d—[x+2:|[><+3:|=(X+2)d—(x+3]+[x+3)d—(x+2)

X x x
= [x+ 2)[1+ D)+(><+ 3][1+ D:I
=X +2+ 0+
=2%x+5

Using alternate method

di[x+2)[x+3)=di(xa+5x+6)
* x

=[2><+5+D:|
=2%+5

Q28iiii)
IJeing aroduct rulz

%[Tsacx— 4oosack (-2sinx - Soos )

—(35-:3:>: 4c-:>sc-:><:|%[ &i1:<+5c:xz><:|+|1 23 r‘|><+5c:>os><::|%[35cc>< 4oosc-:><]

= [3secy - doosen)) (-2cosx + 5(-2nx )]+ (-23 Nx + boosx ) [3secx tany — 4~ cos ecx cotx))

= -B3eCKCO3Y - 15seck sinx+ Soosecxoosy - 20C0Se0xsing
—Gsinwserxfarw—8zinxcosecy oot w+ 15 cogsweaecwian + 2C oo w oos 20w oot x

=-6-15tanx+8octz + 20-6ta* x—- Soct 2+ 15tan« + 20cot’ x

=-B-5tan® ¥+ 20+ 20Cot?

= —6:1+ Lar i’ le— 20{1+ wol’ ;;j

= —Gael K+ 2Dusel x

Using sltenate methiod

i[?aecx— 4T_EE‘C.Y.: [—Qain v - Geoe Y:I

dx

d . :
= _[—6 cerx iy + 1Enecy mngy + Bonsecy d iy — 20ans &y ons *x:l

[-Etanx+ 15+ §-20cotx)

dx
=-Gsecx+C+ 00— 20{— ooS eclx)

= —Gues’ o+ 20008 27y



EX-30.5

Q1

Using quotient rule, we have

F tutad 1x+1};—X{x7+1}—(x2+1]%{x+1}
E"“T["""l] ) [ +1)°

(2 + 1) %22 - {x2+1)x1
ey
. ey e N VL
(x+1)°
= xleEx-1
) (¢ +1]2

Q2

Using quotent rule, we have get,
df2x-1
dxlxZ+1

[ #1) L fox 1) -fox - 1) L (4741

(x2+1]2
[¢2+1)x2- {2 - 1) x2x
) {x2+1}2
_2xT 424t 2
(¥2+1)°
L -2x%eax 42
[%%+1)
2{—x2+x+l)
ey
) 2{1+x—x2}

(1 + xzf



Q3

By using quotient rule, we have,
d | x+e”
14+ logx

ax
_ {1+Iugx}%‘-{x +E’)—(H +Ex}-a%-fl+lng}r}

f1+ Iagx}z

) {1+Ich”1+e*]—{x +e*]xéﬂ

(1 -|-1|:n.;1;--r}2

x{l +logx +&” +E*Ingx) -y ="

* {‘.L+h:=gx:]2

x

_x+xlogx +xe" +xe’ logy -x - &

x{1+logx)?

i x logx {1+e‘}—e’ {1-x)

xf1 +I|:n;|,s¢f]2

Q4
Using quotent rule, we have,
d [e* - tahx
dx | cotx - x®

[u:u::t;r - x‘”l %{EI - tanx} - lsx - tanx}g;(cutx - .‘u’”}

{cutx - x”)z

{l:utx - x"‘}{e’ E Eec?x} = {e" 2 tanx}{— cosecty —ﬂx""}

(mtx = x”}z

2

{l:utx - x”){e’ - sec’ x} + {E-‘ - tanx) {EDSEC o+ nx""')

{c:ntx -x”)a



Q5

Using quotient rule, wa have,

d {ax2+bx +¢
delpx®rox+r

{px2+qx +r]%{axz +.bx+r:}— [axz + b +c}%{px2+w +r’

{pJ(E + QX +r)2

{px"arqx +r){2&x +h) - [a{2+bx+c}[2mr +3)

{pxz +qx +r]2

Zapx? + 2aqi” + 2axr + box® + hgx + br - {Eap.!rz +2pbx? + 2pcx +9ax® + bgx + .::qr}

lpxz+qx +r]2
2apx? - 2ann® £ 2agx? + bpx® - Ppbx® —qax? + 2arx + oy - 2pcx - box + br —cn

{px2+qx+r}2
aagx 2 - bpx © + 2arx - 2cpx + br - cg
{px2+qx+ r)z

xzt:aq-bp}+2[ar-c;u}x+br-cq

= F
[,mf +q>f+r)
[aq—bpjx2+2[ar—¢-]x +br-cg

{px" + oK +r)2

Q6

Using quotient rule, we have,

o )
gx L1+ tany

a o
) {1+ tanx]a[x]—xa[1+tanx]

(1 +1;ar!,=-f]2

{1+ tanx]-x {aeczx}

{1+ tanx]z

_ 14 tanx - x secex

{1+ tam:]2




Q7

Using gquotient rule, we have

o 1
E[axi-}bx +c]

{axz + b +c}%[1]— lx%{&k2+bﬁf +c)

(axz +bx + r:)E
- [2ax + b)

{a;c? +Bx + r:}

1 - |2ax +b]

d
“ d-x_raxz"'m il {axz + bx +-1:I2

Q8
We have,
a e”
EJ:’_ 1+x§
Using quotient rule,
B P v ol -
il vrxz)z
{1+x2:]9“' -a" =2y
) {1 +x2f
: e (l+x2-2x}
i {1 +Jlr2)2

e f1-x)

{1 + MZ}E



Q9
We have,
d [e* +sinx
dxl L+logx
Using quotient rule, we get

) {1+Iagx}%{e’ +smx) —{e’ +5inx]%{1 +logx)

{1+|ngx}2

{“'E'EI*’;(E‘ +cnsx}— {e‘ +sinx)%

[1+I|:t|;\|;(j2

* [1 +ingx}{ef +m5x]— {e’ +5mx)

x 14 |CII.'_.|J(]2



Q10
We have,
d [ X tanx }

di | secx + tanx

Using quotient rule, we gat

o o
{secx +tanx]a|[x tanx) - [x tanx}a[ﬁecx + tanx )

(secx +tanx )

2

fsac.a-r + tan x”x SBCS X + tam-r} - {x tanx] {SEEX tanx + sect Jr]

. [Used product rule]
(secx + tanx)

{secx+tanx](x sec? ¥ + tanx:]—xgecx +tan®x - ¥ tany sec” ¥

{secx + tan x}z

2

[:sac:x + tan x}{x SECTN + tanx} - X tanx {sat:x tany + sect x}

{secx+ ’c.atmf}2

{aecx +tanx]{x ser® x4 tanx]—x tany secxy [5&1:;{ +tanx]

{secx +tanx]2

{x se:z x4+ tanx -x tanx secx} isec:x + tarrx]

{secx + tan xiz

{}t SECE ¥+ tanx -5 tanx SEC}{}

(secx +tanx)

¥ SECH 1551::# = tanx} + tan x
[secx + tanx)




Ql1
Wea have,
i[ X siny J
ax L1+ cosk
Using quotient rule, we get

o : ¥}
{1 +Cosx) ﬁ{x sinx) - {x smxjE {1+ cosx)

1+ n:naxf

1+ cosy xiﬁinx +5m.=|ri —Xxsinx [-sinx
% dx

= - [Used product rule]
(1+cosx)

_ [1+cosx)[x cosx +sinx) +x sin® x

[:1+ ll::ugx]z

XCOSK + ¥ 0D ¥ + SinX + SiNY COSx + ¥ 5in® X

(1+cosx)?

(¥ cosx +sinx + sinx cosx) + x [5in2x + cnszx}

{1 +msx}2

Sinx +sinx cosx +h’tDJEX+EirI2X+EDSEN)

(1+cosx)*

sinx{]‘. +n:|:|5x]+;r {Dnsx + 1]

{1+ msx]z

(x +sinx) {cosx +1)

1+ cosx)’



Q12

We have,
d | 2% cotx
d¥ ;{:

Using guotient rule, we get

ﬂ?j?tz’ E:Dtk’} - {21 mtxlg}.(q’;}

()’
_ -.Ir»"‘_’[?‘ %mtx +cotx %2”}—2’ mtxx%x'x
()

i 2 X S 1
J}?{E -posec x + ooty xlog2 x2 :]—E' mu\cﬂ.

EY
z
)
2% {-x cosec?y + x cotx xlog2 - [—;-]cn:-tx}
2
(V) <o
27 [—x cosec?x + x cotx =xlog2 - [%] cutx]

5




Q13
Wea have,
o [EiﬂX - % I’.‘EIEH]

dx | ¥ sinky +cosx

Apply gquotient rule, we get

(x 5mx+msx}i[sinx—xmﬁx] —[Sm;c —chSX]i{}c 5inx+m5x}
dx ax

[x siny + |3|:|5X]_:L

(«sinx +cosx)icosx - o SR | - [sinx - x cos x) B irewsinae 25 L cosw
e o e %3 i s

{x AN + msx}z

[x sinx +cosx){oosx +x sinx — oosx)— [sinx - x cosx) [x cosx +sinx ~sinx)

{x SN + EEISX]Z

_ [prsinx +cosx )i sinx - [sinx - x cosx) ¥ cosx

l:,irsimlr-|-|::|:|5:c:l2

2 2

_ x7sin®x +x SinK COSX - X SINK COSX +x° Co5” ¥

. 2
[ sinx + cosx)
x'z{sinzx+ cos® x] -, 5
= = { SINTX 4008 X = 1)
{# sinx + cosx)

w2

X SiNX 4 COsx



Ql14
We have,

d[x%-x+1
dx lxfex+1
Using gquotient rule,

‘.}(24-.‘( +1)-§§{x2—x+1}-{x2~x+1}ﬂ%{x2+x +1)

{x2 +X5 + 1)2

) {H2+x+1}{2x=-1]-{}(?-)(-1-1)[:21'1#1]

{Jrz +.ch'+1}2

_ {x?-rl—-xuzx—l]—ix?—x +l}{2x+1]

(x2+x+1]2

2

po VRS < TS Ol RV R, (R T TS TG [V L |
- {.H2+x+1:2
2x%-2
) {H2+Jf'+ljz
E{.wz—l)

(Hz-i-x +1r?



Q15

We have,

(=¥

Using quotient rule,

(V5 - ) o (8 + ) - (Vo + ) £ (43 )
(Va- )"
e R R
(- &)
- FefeE
24 (45 - )
i 2
Ve (45 - )

Qle

We have,
i[ S+sinx ]
aw L1+ asinx

Using gquotent rule, we get

d d
(1 +asmx}at:a+smx]— [+ sinx) —(1+3sinx)

{1+ &EIHX]2

[L+asiny)cosx - [a+sinx) acosx

{1 +asrrvcj2

= COSX +3%NX COSX — 3° COSX - 3SiNX COSX

[:1 + aﬁinx]?
{1— a:') o5 X

I:‘l + 3 sin.ar}2



Q17

Ve have,
g [ 10*
ax | sinx

Using quatient rule,

{Sinx}:—x{m“} = {1!3*] % [sinx)

|:_-=.i|'u4:]2

_ sinx x10% log10 = 10* cos x

z
{sinx)
= 10" cosecy logl0 - 10* cosecy cotx
= 10" cosecy [loglo - cotx)

Q18

We have,
g [1+3°
axl1-3"

Using quotient rule,

(1—3*]%[“?]-{“3*)%{1-3*)

-y
) f1- 3*] 3" lng3 +{1 +3° ] 3* lag3

=)

F*log3-3* %3 log3+3" log3+3°* x3% log 3

(1-2)
_2x3"log3
(-



Q19

We have,

o 3*

dx | ¥+ tanx

Applying quotient rule,

x wtanx) ——[3"] = 3% —[x + tanx
=67 5

{}r +tanx}2

(¥ +tanx) x3" log3 - 3° (1+ sec’ x}

(x + tanx)®

_ 3* |{x+tanx}|ng3— [1+ sec"x}}

|:x + I.'.?n"l.»:]2

Q20

We have,
d (1+logx
ax l1—1ug=f

Using quotent rule,

(1 —Ingx}%{l#w]— (1 +I0gx}%{1—lugx}

I:].—h:n;m]]2
1 1
(1- Iagx:lx;—[l +log x) [~ ;]
) {l-lngx]z
_ 1-logx +1+logx
x (1 -logx)?
2

o | AE
x{l—lﬂgx}



Q21

We have,
i[ 4x + 5 sinx ]
v | 3w +7 cosw

Using quotient rule, we gat

o ¢ o
{3x + ?mﬁx}a{-ﬁc +5sinx) - [4x +55mx]a[3x +7 cosx)

(3x +7 cuax]z
{Em + 7 cosx) fd-x + ESinx} - {4;( o+ 55mx} {EH- 7(- smx}j
i &2 +7m5x}2
125+ 2BC0sx +15% cosx + 13005 ~ = 12x% = 15sink +2Bx sinx +25sin2x
) (3x +7 mssz

1Sy cosx +28x sing + 2B cosx = 165siny + 35 {s:inzx + I:r:usix)

{-.- sinfy 4 cos? v = 1]
z
(3x+ 7cosx)

C 1SAuusx + 2B sing + 28Lusx — 1554 +35

I:El}c +7 mﬁx}z

Q22

7 e

dx \ ax?+bx +¢

=2 (ax®+bx+c) "
ax

—(Zax +b)

{GXE +bx +E]2




Q23

We have,

i[a+b5mx]
gdx \c+d cosx

Using quotient rule, we get

o . . )
{c+dex]H[a+ bsmxj— [a+b 5'“”}5[‘: +dm5x}

[r:+d r:ugx]z

- [c+doosx){boosx)-[a+bsiny](-d sinx)

(c+d cosx)*
bocosx +bd o5t ¥ + ad sinx + bd sin® x
fc+d cosx)’

booosx +adsinx +-bd[5irt2x ++1:|::52x)

fc+d cusx]r
booosx +adsiny + bd

{c +du:1:|5x]2

Q24

Wea have,

d [px®+gx+r
dx ax + b

Using quotient rule, we get

{ax-n-b];?{pxz G +r]- {,axz +qx+r}§f—-|:ax+b]
{ax +b:l2

i (ax + b) (2px + q) - l,m*z+qx+r]a
[:a:.tr+b]:i

. 2apx% + 2pbix + g% +bg - apx® - agx - ar
(ax +b)°

= apx? +2pbx + bg - ar
{ax+.b]2




Q25

We have,
i[secx— 1}
g Lsecx +1

o d
{zecx + llﬁ{zacx - 1) - [secx - 1) = {secx +1)

[secx + 1]2

{5ec:x + 1) [secx tanx] = {E.au::r - 1} {secx Eanx:l

fsecx + 1}2

sgcx tany {seu:x +1=58CK + 1]

[secx +1)°
Z2sacx tany

{sscx + 1}

Q26
We have,
d [x%-cosx
ox SN X
Using quotient rule, we get

{sinx] i—{xﬁ - l::l:tsx] - {Hs - EDSX} g;l:sinx]
{sirr2 x}
sinN (EH4 sinx) - {xﬁ - c:nsx:]nusx

(stnz x}

cx¥siny +3n?x — x“cosx + 05 &
= ( SINF ¥ + CO5° X = 1]

{sinzx}
5 4
—x7oosx +5x TSNy + 1
{Eiﬂz.&f}




Q27

we have,
i[x+cnsx]
o tanx

Lsing quotient rule, we get

o o
{tank] a{xw msx]— [,sc +cnsx}a[tanx]

{tanz xi
tanx {1 + [:- sinx:l} = {x + cntjx] early

{tanzx]

(1-sinx)tanx - [x + cosx)sec®
{tem2 x}

Q28

]
dx \ sinx

R - -1 1 d rn
= —_— 4+ —

= dx sinx) sinx dx [X ]

w1 1 1 nkn—l

sin®x  sinx

sinx(nx™ ™1 - xMcosx)

{A
5N X

Q29

o dic i
-:f[ ax+b ]_'F-‘j+‘?x+r|£'ﬂx+ﬁl—'m‘+b 'EI P tgx+r)

e F
dx PKR+Qx+r |px2+qx+rl
(pdgxtriiai—lax+b | 2pxtqg)

2 T
|- PX° dgx+r|

lapx’ +agx+ar | —|2apx’ +agx+2bpx+bg |

5 ]
[.px” +gx+r)

—lapx® + 2bpx+bg—ar |

i
|,t:urjl +gx+r|



Q30

; ( 1 J
dx \ ax+bx +c
2 d - d 2
_ lax? +bx + c)——(1) = (1)o~ax® + bx + c]

(ax? +bx +¢)
_ (ax® + bx + c){0) = (1)(2ax + b)

[ﬂxz +bx+ c]z
—(2ax +b)

[ﬂxz +Dbx + .‘:]2




