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Methods in Calculus 7B

1 a fx)=x"-1, f)=0, f'(x)=2x 2 a f(x)=xsin(x), f(0)=0,
g()=x +3x—4, g(1)=0, g'(x)=2x+3 J(x) = xcos(x) +sin(x)
-1 . 2x 2 g(x)=e" -1, g(0)=0, g'(x)=e"
2 13-4 o 2x13 5 lim xsin(x) _ lim xcos(x)+sin(x) 0 _ 0
=0 ¥ —] x>0 e’ 1
b f(x)=x-4, f(4)=0, f'(x)=1 , 1
b f(0)=x, £(0)=0, f'(x) N
g =x-2 g)=0, g(=7 P
2Nx g(x)=tan(x), g(0)=0, g'(x)=sec’(x)
lim lim— — 4 5
x> ‘Hi: lim = lim—2— = — =
¢ \/_ 2 e 0" tan(x) 0 sec’(x) 1
1 .
. , 1 li I O N R
¢ f()=In(x), lim f(x)=c0, [1(x)=— S tan(x) o sec(r) 1
a(x) =%, limg(x) —w, g'(x)=2x The limit does not exist.
limln(x) lim T ~0 ¢ f(x)=x*+x+1, f'(x)=2x+1
x>0 P x>0 Dy Pi&ﬂx):li%f'(x):o’ f"(x)=2
d f(0)=x"~x f(0)=0, [1(x)=2x-1 g =e =g'x)=g"(x)
g(x)=x" —sin(zx), g(0)=0, limg(x) = lim g(x) =0
' _ _ 2
g'(x) =2x—mcos(rx) lim ™ +f+1=lim2le=lim%=0
X’ —x . 2x-1 1 weoe oe ¥ e
lim =lim =——

0 x* —sin(zx) 0 2x—rmcos(wx)

3 a limx' =lime™s) =
e x)=e" —4x-1, £(0 1

J&) ffx ) 11m xIn(x) = hm (x) =lim——

=0, f'(x)=4e" -4 1 0 —
g(x)=¢" —cos(x), g(0)=0, = lim(-x) =0
gl =¢ sin) as -limIn(x) = hml =00
lme4x—4x—l_ - 4e* —4 0, x>0 S0 x
0 " —cos(x) 0e" +sin(x) 1 limx* =" =1

x—0

f f(x)=arctan(4x), f(0)=0

) - b hmx =lime* +n(x) eli_fllc;ln(x)
g(x) =arctan(5v),  g(0)=0 lin " =i
: - )
(x =, (%)= lim =lim<=0
S (%) 16x2 +1 g'(x) 252 +1 tim 2 — i
arctan(4x) .oty 4 as )lcl_r)g In(x) = )1(15)2 ¥ =00
x—0 arCtal'l(SX) x—0 25x52+1 5 hm x% i eo :1

X—>0
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3 ¢ lim(- X)" = =lime’ tnon) _ i) £"(x) = cosh(x)
In(1 - x) L g(x)=2x", g'(x) =4x,g"(x) = 4
iy —im=t )= £1(0)=2(0)=g'0)=0
as £1£r3 In(1-x) = lg% x=0 lim cosh(x)—1 f "(0) 1

1 xoe 2y’ g"0) 4
&13(1 —x) =e
7 f(x)=sin’(x), f'(x) =2 cos(x)sin(x)
P 2x" +x-1 _2, x—1+4x+2 £ "(x) =2cos’(x)—2sin’ (x)
3x*=2x-1 3 3x*-2x-1 f(0)=f'(0)=0, f"(0)=2

g(x) = xtan(x), g '(x) = tan(x) + xsec’ (x)

3 33 -2 1 3 3 1 -1
e e g"(x) = 2sec’(x)— x tan(x) sec’ (x)

§(7x -D)=B(x-1)+C(3x+1]) 2(0)=g'(0)=0,g"(0)=2
s 02 "
B:iczl Tim 22 (x) =f"(0):
6 2 =0 xtan(x)  g"(0)
2x” +x-1
3x° —2x-1 8 f(x)=x"e", f'(x)=x’e" +2xe"
—g+lL—2+ 5 + 1 fn(x):xZex +4xe* +2e"
= - =
3 33x"-2x-1 3 6(3x+1) 2(x—1) £(0)=£'(0)=0, £"(0)=2
g(x) = tan’(x), g '(x) = 2 tan(x) sec’(x)
. 2x +x-1 4 2 2
b lim——— g"(x)=2sec’(x)+4tan"(x)sec”(x)
o 3x” —2x—1 ' .
s | 2(0)=g'(0)=0,g"(0)=2
=1 "
Hw(3 606x+1)  2(x— 1)] Looxet  f0)
) -0 tan® (x) g£"(0)
=3 |
9 limln(x)sin(x) = lim Sm(x)_
o 28 x=1 2 =0 (In())”
¢ m il 3 f(x)= s1n(x) () = cos(x)
and 1 (=D
glx)= g)=——g5—""
lim 4x+1 _ imi:z ln( ) (In(x))” x
ooy —2 6 3 Applying L'Hospital's rule to g '(x), simplifying

5 a The limit is not in indeterminate form as

d applying L'Hospital's rule again:
the limits of the numerator and and applymng L Hospitals ruie again

1 1 1

denominator both exist and are not both 0 lm——— = m—*—— = Jim—=
0 (In(x))* >0 2In( X)L 0 21In(x)
2
x =5x+6 0 -1 -1
b Im——=—=0 =lim— = lim— = —o
¥3 4x 12 !glol 21 !}3} 2x

6 a f(x)=cosh(x), f(0)=1 J(0)=1,g'(0) = <o limlog(x)sin(x) =0

g(x)=2x",g(0)=0

o . . . cosh(x
Limit is not indeterminate, lim g ) =

X—>0 2x

6 b f(x)=cosh(x)—1, f'(x)=sinh(x)
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1 = 1 r\"
10 £(x)=x—Vk, f'(x)=— d 4,()=limA(1+2)
2\/; lim nln(1+%)
-k, g ) =2 S
gx)=4x—-+k,g'(x)==x" ;
3 fim nIn(1+£) = fim 20 2)
fk)=g(k)=0 pare e 1
i f Ji . %x%_ik% (1)
XAk%/_ \/_ - %x% 2 :hm i zhm r =r
n—o _% nawl_i_i

11 hm(cos x) = ellin ey A,(r) = Ae

—tanx
=0

lingéln(cos X)= ling
as In(cos(0))=0

lim(cosx)' =’ =1
x—0

f(x+h) S

12 f'(x) =
f(x)=sinx
F(h)=sin(x+h)—sinx, F(0)=0
F'(h)=cos(x+h),F'(0)=cosx
G(h)=h,G(0)=0,G'(h)=1

£() = f(x+h) f(x) colsxzcosx

13a £1000x1.05° =£1276.28 (2 d.p.)

b 1+x_(l+gj
12

x—(l+ﬂj -1=0.1047
12

Effective interest rate is

approximately 10.47%

c A(r)y=A(1+%)"
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