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Section-A
1) . [x—4] .
Show that lim,_, ;——~does not exist. 2
—4 x—4
2) o ¥ =3x+2 2
Evaluate the following limits limx—2—
x“+x—6
481
3) Evaluate the following limits fimy—3———— 2
2x°—5x-3
341
4) Evaluate the following limits Zimx— ~1= ; 2
X+
5) limx—»()mzzx 2
) sin®4x
6) Find the derivative of x” + ax ! + a%x" % + ... a" " x + a" for some fixed real number a. 2
Section-B
7) Let us consider two functions f{x) = x? + 4and g(x) =x-3 such that f(x) and g(x) exist at x=5. Find the limit of the following fuctions at x=5. 3
(i) f(x) + g(f)
8) Find the derivative of fix)=x" , where n is positive integer, by first principle. 3
9) Find the derivative of (x-1)(x-2) from first principle. 3
10) lim x(e’(*l) 3
Evaluate —
x— 0 l-cosx
11) Find the derivative of the function log x, by using first principle. 3
12 . lim 1o x—log 5
) Evaluate the following limits % 3
x—5 x5
Section-C
3) 2x+3,if x<0 5
Letfix) = {3(x + 1), if x> 0,then
(i) evaluate lim,_ ofx)
14) 5
15) cosecx 5
16 _ sinx+ cosx d_y _ 5
) Ify pra—— then  find W X 0.
17) simx 5
X
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Section-A
1) Given y; [x=4] 2
lim,_,,——
. —(x-4)
LHL = llmXH417:l [« |x—4] = —(x—4),x<4]
— M (X74) — .. —
RHL = limy_ 4+——= =1 [~ |x—4] =(x-4),x<4]
. x2-3x+2 . (x-2)(x-1) 1 2
limx—2 s limx — ) (73 3
. A8l (-3) (x+3) (P49) 108 2
llmxa32X275r3 = limx—3 G (D =
Xl
4 ) O I L x+1 . Ot ©-(-1)° 2
IIMXH*IK = limx— —1 E = lzmxﬂflm + limx— —1 oy = llmxaﬂm + lzmxaﬂm 3
x+1
5 sin?2x in22x sin22) 1
) limx—0—— 5 = limx—0 = 3= limxﬁo% = limx—0— 2
[sin 2(2x)] (2sin 2x cos 2x) 4sin“2x  cos“2x 4cos"2x
Ans. 1
2

_ _ _ n d d _ d _ d _ d
6 et ) =x"+ax" '+ a2+ d" x + d"Then, f(x) = ;(x") + ;(ax” D+ E(azx" b+ ;(a" ) + E(a")
Ans:nx" 'tamn—1D)x"" 2+ a*m-2)x" "3+, +a"!

Section-B



7) Given functions are f(x) =x> + 4 and g(x) =x-3

3
Clearly, lim,_, sf(x) = lim, x> +4=(5)2+4=25+4=29 G
and lim _ s g = lim,_ sx-3)=(5-3)=2 ... (i)
(i) lim,_, 5 [fix)+gx)] = lim,_ sfx)+ lim _ sg(x)
=29+2 [from Egs.(i) and (ii)]
=31
8) 3
By definition of first principle, we have
' (x+h) —f( (x+h)"=x"
£ )= limhqomTX) = limh—>0+)t..(i)
By binomial theorem, we have
(e + )T ="C " HC X X 2R+ I R
1 n(n—1) 212 -1 n(n=1) 2 n-2
= @+ =Xk =R AR S (et R X = kT =X
On putting this value in Eq.(i), we get
_ =1, 1D n
) nh.r""+"'"z—l)h2x”’z+ gt A "SRk ) wn-1) ) J
f @) = limh—0 P = limh—0 p = limn—>0[nx"71 + Thx'V2 +.o..+ h”71] =mx" hence, f (x)or2-fix)
9) 3
Let f(x)=(x-1)(x-2)=x3-3x+2
By first principle of derivative, we have
, . f(x+h)—f(x) . [(x+h)2=3(x+h)+2]— [x2=3x+2] . [x2+h2+xh—3x—3h+2] = [x2—3x+2] . 2hx+h2=3h . h(2x+h=3)
fx= lzmhﬁOT = limh—0 F = limh—0 = limh—0———— = limh—-0————— =
h h h h
10) 3
lim x(el") lim x(e‘—l) x 1 lim x(gx’l) P
= v 1—cosx =2sin?> | = = X =
x— 0 1-cosx x—0 osin? & 2 2x—0 sin2 & x
2 2
[ Multiplying numerator and denominator by x]
1 lim ("’X71 ) 1 1 lim ("X71) 1 1 lim (‘317|) lim 1 1 1 lim  ,0_4 lim  ng 4
Tixo0T ¥ el 2x— 0 x Tamr 2x—0 x txo0 S lAxTE 1T g0 Toad g0 = [=3=2
x 2
(;)QM sin 3
H
11) Let 3
f(x) = log(x)
By using first principle of derivative, we have
x+h )
log| =/ log| 1+ = »
’ . S(x+h)—f(x) log(x+h) —logx . LY l B l _ l o -1 _
fx= llmhﬂ07h = lzmha07h = lzmhao—h = szhao—h < =1x Pl [ =+ limh—0 P 1]
12) Putx-5=handasx — 5,thens — 0 3
log (Hﬁ)
lim 1og (h+s)-logs _ lim ’ s,
h—0 h T h—>0 hs ns- 5
5
Section-C
13) (i) LHL = lim,_ - (2x = 3) = lim,_,¢[2(0 — h) +3] = 3RHL = lim,_ o+3(x + 1) = lim,_ o[3(0+ A+ 1)] =3 5
Ans.3
14 2x42h_ ¢ 221
) fx) = limh—>oe 7 ‘- limhao%x =2¢% 5
15) [ b 5
2cos (x+5 )Sin ( -3 )
. cosec(x+h) —cosecx . sinx—sin(x+h) . _
J@) = limh—0 h = limh—0 hsinxsin (x+h) = limh—0 sinxsin(x+h)h = T cosecxcolx
16) sinx+ cosx [ (sinx—cosx) (cosx—sinx) — (sin+cosx) (cosx+sinx) ] — (sinx—cosx )2 = (sinx+cosx)? 5
Given, y == - B = - - —)
SInX = COSX (sinx—cosx) (sinx—cosx)
17) 5
sin(x+h)  sinx x| 2.cos (% ) .sin(%) ] — hsinx x 2.5[)1% .cos (x+g ) ] — hsinx
x+h x in(x+h) —sinx] — hsin < -
) = limh—0— = Jimp— o B _sinx] - hsing = limh—0 = limh—0

h hox(x+h) hox(x+h)

hox(x+h)



