x*-1
1. (d): We have, lim=—;
=1 x"4+]
1+1 2
1—cosx

2. (c): We have, lim—
I sinx

2sin? (Ej
“lim—— 2/ __
. x
2 ZSID(*J cos(fj
2 2
= lim tan(f)z tan(z)z 1
T 2 4

xX—
2

X 3 x-3 _
3. (a):lim&—¢ =lime3(e 31)

-3 x -3 x—>3 X —
, e -1
=x1_13r£10e3( 3 j [-x>3=x-3->0]
=x1=¢

4.  (b): We have, f(x) = cosx - sinx

d, . .
—a(smx) = - sinx - cosx

£10) = (cos)

= —(sinx + cosx)

(5)wsnd)- (5]

3 3 2 2

3

x2+1:| 1+1 2
14100 101

5. (0): lim|:
x—=1L x+100

6. (a):Since lingxzo and —1£sin1£1VxeR

x
Iimxsinlzo
x—0 X
. P+t +1
7. (b):Wehave, f(x)=—"——
O TT o T L J S N
X X
i 9
8. (a):Wehave,y:w
cosx

dy _ cosx cos(x +9) —sin(x +9)(-sinx)

Now 5
dx (cosx)

Limits and Derivatives
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_ cosx cos(x +9) + sinx sin(x +9)

cos’ x
Hence, (ﬂ) =C059=cos9
dx )y -o 1
x)‘rl_l
9. (b): We have, lim — I
x"-1 . x"-1"
lim
Loox—=1 =1 x-1 m(1)" !
zllm " = pr m = = = —
-1 x" -1 Iimx -1 (1) n
x-1 =1 x-1
10. (b):Given, fix) =1-x+x>-x" + ... - x” +x'®

F(x)=0-1+2x-3x"+ ... -99x°® + 100x”

=-1+2-3+..-99+100

=Q2+4+...+98+100)- (1+3+5+...+99)
50 50

= [2x2+(0-1)2]- - [2x1+(50-1)2]
=25[4 + 49 x 2] - 25[2 + 49 x 2]
= 2550 - 2500 = 50

11. We have, flx) =x*-3x> + 2% - x + 1
Fx)=4x’-3x3x2+2x2x-1+0
=4x° - 9% +4x -1

So, f/(1) = 4(1)* - 9(1)* + 4(1) - 1
=4-9+4-1=22

12. We have, lim e’ -1

x—=0 X

Putting -x = y, we get

v _ v_
A N [ |
y—0 _y y—0 y

2 2 2
X =16 . 2= (4)

13. We have, lim

x4 x—4 =4 x—4
lim EFEDE=Y e ay=8
x—4  (x—4) x—4

14. We have, f(x) = sinx cos’x

f'(x) = sinx(-sinx) -3 cos?(x) + cos’x(cosx)

= cos’x (cos*x - 3 sin’x)

15. We have, limﬂ
x—0 X
) . 2
=1im2$1r21 Yo 21im(smx) =2
x—0 X x—0 X
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16. We have, flx) = (Bx +5) (1 + tanx)

FE) _ 4 3y +5) (1 + tanw)]
dx  dx

=(Bx+5)— (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

11 2-x

17. We have, lim%—2 —lim—2%_ —lim -1 -
¥2 x — 2 x—2 (x 2) x—2 2x 4

1
18. We have, lim cosax _ - _ 1
-0 cosbx 1

19. Letx-2=t Asx—>2,t—>0

R 2 t+2 2 t
. e —e . e "—e . e -1
lim =1lim =lime*
x>2 x—2 t—0 t t—>0 t
=e?x1=¢
2 sinx
20. Wehave,y=— = %% tanx
cosx
dy 2

=322 tanx + x° sec’x
dx

= x*(3tanx + x sec’x)

21. (i)(c): hm L f(x) = hrn (mx +n) = limm(1- h)

h—0
=m+n
(ii)(a) : Iim f(x)= lim (nx —m) = hm n(l h) —m
x—-1* x—>1+
=n-m
(iii) (a) : Since, the limit exists at x =1
= LHL.=f{1)=RH.L.
= m+tn=2=n-m
By solving, we get m =0
n=2
(iv)(b): m-n=0x2=0
(v) (c) : Constant term of f(x)
2% cos ™ 2 2
. 4 x 1 x
22. (i) Lety= = =
@ Y sinx J2 2 sinx
sinx

dy 1 {(SinX)';C(xz)—(xz)di(sinx)]
dx 2

L|:sinx~2x—x2cosx}

J2 2

sin” x

sin? x

x
= E[Zcosec X — x cot xcosec x]

X
= ——=cosecx [2 —xcotx
5 coseer )

WUtG 100 PERCENT Mathematics Class-11
(ii) Lety = X (3 sin x - 5x cos x)

dy _ —(3x3sinx) - i(5x4 Cos x)
dx dx dx

= 3{£(x3) -sinx +x° i(sinx)}
dx dx

—5{cosxd;i(x4) +xt %(cosx)}

3 4

=3(3x% sin x + x° cos x) - 5 (4x° cos x - x* sin x)
Z—y = 5xtsinx —17x% cos x + 9x? sinx
X
d
o
dx | x =0
23. We have, lim(1 + sin x)?t*
x—0
lim sin xX2 cotx lim 2 cosx
= exﬁO — exao = 62
3
24. We have, liml_k_c#
xorsin”x
(1+cosx)(1—cosx +cos” x)
xom (1-cosx)(1+ cosx)
. 1-cosx+cos’x 1+1+1 3
=1lim = =—
xon 1-cosx 1+1 2
25. Lety= x_—zl
2, d d 2
=1 = (x-1)- =
dy 0 GG 6
dx (x2)2
[Using Quotient rule]
% 1-(x-1)-2x _ x® -2x%+2x
- x - x
B —x? 4+ 2x _x(2-x)
R
dy 2-x
dx x3
OR

Lety=sinx(x2+5x+7)

Y (2 + 52 +7) - (sin ) + (sin ) (2 + 5x +7)
dx dx
= (x* + 5x + 7) cos x + sin x (2x + 5)
26. We have given,
2 =V Vx[(0)2 -1]
im
x—>1 x -1 x—>1 \/;_1

lim _1-\/; Z(l)i 7
_x~>1 x—1 ) ) _7
- 172 _q _1 1_1_T_

lim(x) —=(1)2 =
x—>1 x—1 2( ) 2
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27. We have, lim

sin®2x

¥—>0 gin? 4x

sin®2x

=lim —————
=0 [sin2(2x)]?

=lim ———
x>0 (2 sin 2x cos 2x)”

sin® 2x

sin® 2x

=lim =lim

28.

3
:(x2)3+(x1—2) +3x4-%+3~x2
=x
Now,

ow,

=6x°

¥=0 4sin® 2x cos® 2x

1

3
Lety = (xz +i2j
x

4 x70 4+ 3x2 + 3272

dy

—6x7 +6x-6x7°

=6(x° - x7 +x-x7)

29.

= lim

= lim

= lim

= lim

= lim

N1+ =41-4°

¥>0 4cos? 2x

1

T4

We have, lim 5
x—0 X
i+ —J1-%° y 1+ +4d1-2°
%50 x? Viex® +41-%°

(1+2%)—(1- x3)
=0 2x/1+x w128

1+x° —1+%°
¥0 2\/1+x +1-2°
2x°
20 2(J1+ 2% +4/1-2°
2x
=0 \/1+x +V1-%°

:9 =0
2

2sin’x

1—cos2x
30. Wehave, y= Ttcosdr
cos2x

=

31.

y = |tan x|, where xe (O,gju(

y:

ans, 2e(02)
)

2cos’x

T

"“j

2

(n
—tanx, xe|—,n
2
sec’x, 1fxe(0,n)
d_y 2
Y sec?y, 1fxe[ )
We have, lim X2 X x(2 D
x>0 1—Cosx Hol cosx

=6x° + (-6)x7 +3 -2 x +3(-2)x°

=+tan’x

x*(2°-1)
X . xz .2)(—1

=lim
x—0

X 0
2sin’= 7 X x

=2-log2

=log(2?%) = log4
OR
lim log(6 + x) —log(6 — x)

x—0 X

log6(1+£)—log6(1—£)
= lim 6 p

x—0 o0

log 6 + log(l + z):l - l:log6 + log(l - z):l
=lim=

x—0 X

log(l+£) log(l—f)
= lim 6/_ 6

x—0[ X X
log ( X ) log ( X )
= hm = 6 + hm 6

x—06 X x—06 —X

6 6
|: lim 108+ %) _ . log(1-x) _ 1]
x—0

X x—0 —-X

2 1

:1x1+1x1 = +1:—:—
6 6

1
6 6 6 6 3
tanx —tany
x-y
Here, independent variable x is not tending to zero
rather x is tending to y, hence putx =y + h. Let, x=y + h,
thenasx >y, h >0
tanx —tany
-y
tan(y +h)—tany
y+h-y
— lim { sin(y +h)
-0 Ji| cos(y +h)
sin(y + h)cosy —siny cos(y + h)

32. We have, lim

x>y

Now, lim

x—=y

=1lim

h—0

smy}

cosy

=lim

h—0

hcosycos(y +h)
lim sin(y +h—y)

=0 hcos(y +h)cosy
sinh 1

h  cos(y+h)cosy

=sec’y

cos’y



4
OR
Let y = (x sinx + cosx) (x cosx - sinx)
&y = (x cosx - sinx) 4 (xx sinx + cosx)
dx dx

. d .
+ (x sinx + cosx) = (x cosx - sinx)
X

= (x cosx - sinx) (sinx + x cosx - sinx) + (x sinx + cosx)
X (cosx - x sinx - cosx)
= (x cosx - sinx)x cosx + (x sinx + cosx)(-x sinx)
= x? cos’x - x sinx cosx — x* sin®x - x sinx cosx
= x% (cos*x - sin®x) - 2x sinx cosx
= x% cos 2x - x sin 2x

1 - cosx+/cos2x

2

33. We have, lim

x—=0 X
lim (1—cosx~/cos2x)(1+ cosx~/cos2x)
x>0 x*(1+ cosx+/cos2x)

1—cos? xcos2x

=lim
=0 x?(1+ cosx+/cos2x)

. 1-(1-sin’x)(1-2sin’x)
=lim >

0 x?(1+cosx/cos2x)

. 1-(1-3sin’x +2sin*x)
=lim—;

0 x*(1+ cosx+/cos2x)

sin® x(3—2sin”x)

=lim
=0 x%(1+ cosx/cos2x)

. (sinsz( 3-2sin’x j
=lim
-0\ x 1+ cosx/cos2x

:12(ij:§
1+1) 2

sinx

34. Lety=flx)= .
Using first principle, we have

o= i L)

sin(x+h) sinx

—lim—Xx+h X

h—0 h

. luxsin(x+h)—xsinx—hsinx
=lim—

-0y x(x+h)
_ Iiml [sin(x +h)—sinx] i S0
h-0 Jp x+h =0 x(x +h)
1 (2x+h). h sinx
=lim— 0s sin———;
=0 x+h 2 x

. h
. 2 (2x+hj Sy | b sinx
=lim cos . ———
=0 h(x + h) 2 h |2 «x
2
sinx
xZ

1
=—Cosx —
x

WEG 100 PERCENT Mathematics Class-11

dy _xcosx—sinx
dx x*
35. Let f(x) = «/sinx
Using first principle, we have

f’(x) = lim f(x+h)_f(x)

h—0 h

im Jsin(x +h) —+/sinx

h—0 h

. (\/sin(x+h) —\/sinx)(\/sin(x+h) ++/sinx)
=lim

k=0 h(\/sin(x+h) ++/sinx)

. sin(x + h) —sinx
=lim
k=0 h{\/sin(x +h) ++/sinx}

. {h} {2x+h}
2sing — rCOS3 ———
1i 2 2
=1m

h=0 h{\/sin(x+h) ++/sinx}
[ sinC —sinD = 2sin c-D cos < ; D}
lim sinh /2 < Tim cos(x+h/2)
0 /2 ko0 {\/sin(x+h) ++/sinx}
cosx cosx

a Jsinx ++/sinx - 2./sinx

OR

We have, y = — ...(i)

On differentiating both sides of eq. (i) w.r.t. x, we get
Ay _ i(i)
dx dx\x+5

(045 () - ()L (x+5)

= By Quotient rule
(x +5)° By Q ]
=(x+5)(1)—x(1+0)=x+5—x
(x +5) (x +5)
dy 5
dx  (x+5)
Now, LHS, = x 2 — X .. (i)
dx (x+5)
x X
dRHS. =y(l-y)=——|1-
an ya-y) x+5( x+5)
_ X (x+5—x)
x+5\ x+5
5x
=m ...(111)
From egs. (ii) and (iii), we get
d
ﬁ%=y=ﬂ—w
x

Hence proved.
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