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Without using L’Hopital rule, find the following limits. 9. By using the fact that 1111(1) —— =1, find the following limits.
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(®) ey z 14. Without using L’Hoépital rule, find the following limits, if exist.
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. x*—=3r+2
(a) hrf 1
* T—>+00 xre —
13. By using the fact that lim [ 1+ ! = ¢, find the following limits
z—+00 T (b) 1’3 — 2z
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(b) Does Zli)n_ll () exist? (g) lim Va24az—2a



Without using L’Hopital rule, find the following limits.

o a2 —3x+2 .
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9. By using the fact that liH(l] SmE 1, find the following limits.
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13. By using the fact that lim (1 + —) = ¢, find the following limits.

T—+00

. 2\* _ i 54
lim (1+— =
© “*”( +I) ﬁvm - \ E(”‘” a X) 1

o) i (14 47) :
(¢) lim (_,-il)x 6" /&"\— %:(ﬁr) X ‘3,‘ K/Qv\___,

Tr—+00

|z — 1] < e Koo
5. Let f(z) = 21 for x # +1.
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14. Without using L’Hopital rule, find the following limits, if exist.
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6. Let a be a real number and let f(z) be a function defined by 12. Show that the equation 4* = 3* 4 2* has at least one solution.
TVT RS
flx) = 1 if =0, \/
cosz if 2 <O0. _(. (/Q{J( _p(ky - 16_2(.,. SK._.')_:(
(a) Find lim f(z) and lim f(z).
=0~ =0+

(b) Is f(z) is continuous at x = 07 _Q ( O\> = -( <p
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Find the first derivatives of the following functions. 7. Find the first derivatives of the following functions.

(a) y=22° —da +2 (e) y = sin bz (a) y=4\/5+% (h) =Sh;x
(b) y =523 —4a? +7 (f) y=—tan3zx (b) y =ae > (i) y = (322 — 4)10
©u=c* o= (Y =3e" @) y=vE oyl py—
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Suppose
3—sinz if <0,

flx)= a if =0,

A F ool oF 0 (£ et

bx+c if x>0,
where a, b are some real numbers. Given that f(z) is continuous at = = 0.
-—_ (
(a) What is the values of a and ¢? u> L£ (O) - R’g\/(( 9 5
(b) Find Lf'(0).
(c) Find Rf'(0) (in terms of b).
)

(d) For what value(s) of b is the function f(z) differentiable at 07 _\ = b
®
f)=a
L ¥ =
Y_‘;a*( ()= &31 kvt = C
L .
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1. Compute the d@;yg@(/g_of each of the following function at the given point by using

the formal definition (first principle).

)—x + 1 at the point z = 2; . (
Of :—a,tthepomt:v—?) ‘Qr(Xj:w‘;Zi 'F(351_—;{

T
¢) f(x) = cosz at the point x = 5

ob = Tenigan ot x = 2.
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15. Approximate the value of €’! by linearizing an appropriately chosen function at an
Approximal ¢ by linearizing an appropriately

appropriately chosen point. K K
IO tiyze” Lg—e

&& Fay ‘QQX\: e,x *@(032—«(:\([0); Qoz_j

End ,Qc‘/\ew\f}z(;'f(\»\ d'%‘ {Q(\ 0(\'_ o= 0 0.1

e = £y
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§)

oy + £y (x= 09

= Lt kY = (+¥
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11. Find d—y in terms of x and y for the following implicit functions.
x

(?®

r!

(a) 2%+ 32 =9 %Le’“?r: | N

(b) Py +ay*=1

(c) 23+ =2z Qﬂ; K o ¥4 dx”
iy yokxe?rﬂ%owe‘?f—b

12. Let C be the curve given by the equation 2® + zy + 3> = 11.

< d
(a) Show that A = (1,2) is a point lies on C. -df%» X < e La‘( £ 2(—3-‘> = O
le e U(\f "er 9 ol

(b) Find the equation of tangent of C at the point A.

2
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12. Let C be the curve given by the equation 2% + zy + v = 11.

(a) Show that A = (1,2) is a point lies on C. M
(b) Find the equation of tangent of C at the point A.

@ ><3—f><oér+ [63:,\1 Eqn of tunyed

-2 5

3 £ K e > d = —[%—"\ = — 50
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2. Let f(x) = a* — 823 + 2222 — 24z + 3.

(a) Find f/(z). By using the factor theorem or otherwise, show that f'(x) =
4(z = 1)(z — 2)(z — 3).

(b) In the following table, fill in the signs of the factors in the corresponding

intervals.
r<l|z=1|l<z<2|2=2|2<zx<3|x=3|2>3
r—1 — 0 + + + + +
x—2
x—3
f'(z)

(¢) Solve f'(x) > 0 and f'(z) < 0.
Hence, find the extreme points of the graph y = f(z).



6. Let f(x) = ze ",
(a) Find f'(z) and f"(x).

(b) Determine the values of x for each of the following cases:

(i) f(x) = 0; (i) f/(x) < 0; (v) f'(z) > 0;
(i) f(z) > 0; () f"(x) = 0; (vi) f"(z) < 0.

(c) Find all relative extrema and points of inflexion of f(x).
(d) Sketch the graph of f(x).



3. Let f(z) = 2*Inx for z > 0.
Find f'(x) and f”(z). Hence, determine the extreme point(s) of the function.
_ 2?+ 3z

5. Let f(z) = 1

(a) Find f'(x).

(b) Determine the values of = for each of the following cases:
(i) f(z) = 0; (i) f'(z) > 0; (iii) f(x) <0.

(¢) Find all relative extrema of f(x).
(d) Find all asymptotes of f(x).
(e) Sketch the graph of f(z).






4. Find the greatest and least values of the following functions on the given closed
interval:

(a) f(xz) =2 —2y/x on [0,9];
(b) f(z) =2*—8z*+2on [-1,3];
(¢) f(z)=e"Inz on [1,2].



9. By using the mean value theorem, prove that for all z,y € R,

£
. ‘P(k;) (a‘) - ’(_‘r(cy
“a
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10. By using the mean value theorem, prove that for all z > 0,

14+a<e” <1+ xe”.
LY fo=e , f=e®
£ % cotiumo on L0, X1
differtiohle o (0X)

Py MVT, hoe eqids € (9X) Such fhet

e =—G(K\-‘{:(0\ :‘Qr(CS - (’.C
X K=9Q

0O<c <K
[:€o<ec<e\(
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l< %L e X< ef-i1<xet
4% g e < (¢ xeX



11. By using L’Hopital rule, find the following limits.

In(cos )

(a) lim

x—0 xX
ef+e -2
b) im ————
( ) zlg}) 1 — cos2x
sin x

c¢) lim
( ) zinr"’ AN — T 9

lim z“Inxz
(d) lim In(cos 3x) @ 20+

z—0+ In S
o+ Infcos 22) (b) lim (2x — ) secx
=5

12. By using L’Hopital rule, find the following limits.

(a) lim In(sin )
z—0+ In(tan x) O
. In(tan2z)
(b) xlio+ In(tan 3z)
4tanw

lim ——
(C) x_l,rgf 1+ secx La

(d) lim 2"e™ ", where n is a natural number and a is a positive real numt
r—00

13. By using L’Hopital rule, find the following limits.

111)1(1)1+x21nx B /((\/v\ ’Q"‘—X: Adm s = /Pdm -«

. _ K2+ L w29t - 2. L
(b) gl_r)r%(% w)secx\ x). " X0

(c) hm (m —1) tan—

(d Jggox(——tan x) \ /?M\(K“\g(
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( - orctan }(> ; 14. By using L’Hoépital rule, find the following limits.
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{ 15. By using L’Hopital rule, find the following limits.
(£ o (3K ¥ [ o
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