CHAPTER 1 = 10* 4+ 102%.10*

1. Iff(x) = x?and g(x) = x?+1 = 10*(1 + 10%)
i) g(g(0)) =101.10*
g(0)=02+1=1 i) f(x)f(2+x)
g(1)=12+1=2 =10%,102"
i) f(g(2) = 107+#¥
g(2)=2%+1=5 = 10%**2
f(5)=5%=25 — 102(®x+D)
—9X f(x)
2. f(X)—z lll) o)
i) f(x*)f(1) 10%
= T02+x
fa) =2+ 10
- 10x—2—x
f(1)=21
) = 102
fp)f(1)=2%" x 21
Iv f(f(2 + x)
=2x2+1
f(2 + x) = 102*x
ii)f(x+3)
f(=x) f(102+X) — 10102"'X

f(x+3)=2x*3 v) f(sinx).f(cos?x)

f(-x)=2~ — 1osin2x + 10coszx

f(x+3) 2%*3

— 105in2 x +cos? x

f(-x) 2%
= 2xX+3-——x =10
— px+3+x vi)THE QUESTION IS FAULTY
— 22x+3 4)log, 216 = 3
i) £(4F) = 27 216=0°
3—
iv) f(x2+1)=2%"+1 a=216
3_R3
3. f(x)=10" a°=6
a=6

f(x)+f(24x)=10% + 102+¥



ii)log, 625 =4
625 = a*
a* = 625
q* = 54
a=>5

i) logq 1/44 = —2
1_1
4a a2
a’? = 4a
a’? —4a =0
a(a—4)=0

a=0o0ra=4

iv) logiu,x =1/4

x = 141/4
x =1.93
5) 4 =7

Take In of both sides
Ind*=1In7
xInd=In7

—In7—1404
x_1n4_ '

b) 3% = 6*+3
Take In of both sides
In 3* = In 6¥*3
xIn3 =(x+3)In6

xIn3 =xIn6+3In6

xIn3 —xIn6=3In6

x(In3 —In6) =3In6

_ 3In6 = _775c
“Tm3—me

<) 5X+l — g
Take In of both sides
In5**1 = In9
(x + 1)In5 = In9
xIn5+1In5 =In9
xIn5 =In9 — In5

_In9—1n5

= = 0.3652
x In5

d) 2¥-1 = 52x+1
Take In of both sides
In2*"1 = [n52*+1

(x —=1)In2 = (2x + 1)In5
xIn2 — In2 = 2xIn5 + In5
xIn — 2xIn5 = In2 + In5
x(In — 2In5) = In2 + In5

_ In2 + In5 — 0912
*Tm2—2n5

e)gx+2 = 32%-1
Take In of both sides
In8x+2 — In32x—1
(x +2)In8 = (2x — 1)In3
xIn8 + 2In8 = 2xIn3 — In3
xIn8 — 2xIn3 = —In3 — 2In8

x(In8 — 2In3) = —In3 — 2In8



—In3 — 2In8

= —— = 44.637
¥ = 8 —2n3 63
f) 7X — 42x—1
Take In of both sides

In7* = [n4?*~1

xIn7 = (2x — 1)In4
xIn7 = 2xIn4 — In4
xIn7 — 2xIn4d = —In4

x(In7 —2In4) = —In4

—In4

X =7 —2ma - M7

X Floor ceiling
5.23 5 6

0.2 0 1

-7.1 -8 -7

3 3 3

-04 -1 0

1.9 1 2

CHAPTER 2
1.)x+7=0

x ==7
Point of discontinuity occurs when x is -7
b)x—1=0

x=1
Point of discontinuity occurs when x is 1
c)9+x=0

x=-9
Point of discontinuity occurs when x is -9
2.a)}cilg(x3 + 2x — 6)

=(2)3+2(2)-6

=8+4-6=6
h N 4x3 —x* +x—2
. lim
x-ox3 +3x2—3x+1
4 x? x 2
lim x3 x3  x3  x3

1 1 2
At a
lim 3 T
X—>001+___ J—

x2 = x3

1 1 2
d——t—-—=

[ee] [ee] [oe]
= 3 3 1

I+ -t
= 4
3. Yes

4i) f(x) is continuous for all values of x except
atx=-3

ii) f(x) is continuous for all values of x



x—1
x2+x-2

5. f(x) =

x—1
i) lim f(x) = lim
x—-0
S 9"t )
ero_z

x—1

i) i) lim f(x) = lim

Y00 So0 X2+x-2

X 1
x2_x2

= lim =
x—ooX_ X 2
x2 x2 x2

i1
_ 1 x x2
= lim T

=0

x=>0x2 +x—2

6. lim f(X)—f(a)’_ lim fla+t)=f(a)

x—0 Xx—a t—0 t

A() f(x) =x%a=3

x2 — a?
lim
x->0 X — a
C (x—a)(x+a)
lim
x—0 X— a
limx+a
x—0
>0+3=3
2_ (2
i ) lim &0 —@"
t—0 t

a’ + 2at + t?> — a?

lim

t—0 t
o t(2a+t)
lim—————=
t—0 t

ltl_r)r(}(Za +t)

= (2(3) + 0)

= 6
B(i)f(x) =x?>+1,a=2

S @+ —(a*+ 1)
lim
x—0 X— a

(x2+1—-a*-1)

lim

x—0 X— a
 x2—q?

lim

x-0 X — a
- a)(x+a)
lim

x—0 X— a
limx+a

x—0
=>0+2>2

2 - 2
ii) lim (a+t)*+1-(a*+1)
t—0 t

a’?+2at+t?+1—-—a*>-1

lim
t—0 t

 t(2a+1t)
lim——=
t—0 t

lti_r)r(}(2a+ t)
= (2(2) +0) = 4
Ci)f(x) =3x2—x,a=0

3x2 —x—(3a%?—-a)

x—0 X — a

3x2 —x—3a*+a

x—0 X— a

3x2 —3a%? - (x — a)

lim

x—0 X— a
C3x*-a®)—-(x—a)
lim

x—0 X— a

li

3x+a)(x —a)—(x—a)
m

x—0 X— a



. (x—a)@Bx+a) —1)
lim
x-0 X— a

lim3(x+a)—1
x—0
= 3(0+0)-1

= —1

2_ —(2n2_
ii) lim 3(a+t)*—(a+t)-(3a*—a)
t—-0 t

 3a’+6at+3t?—a—-t—3a*+a
in :

_ t(6a+3t—1)
lim
t—0 t

= -1

4_ 4
. xX*-a
7. lim
x-a X—a

(2 =a)(x?+a?)
lim

x—a X —a

 (x—a)(x+a)(x?+a?)
lim
xX—a X —Qa

lim(x + a)(x? + a?)
xX—-a

= (a + a)(@* + a?)
= 2a X 2a® = 4a3

 4(x+ h)3 — 443
im
h—0 h

4(x3 + 3x%h + 3xh? + h3) — 4x3

Hm h

o 4x3 +12x%h + 12xh? + 4h3 — 4x3
lim

h—0 h

. h(12x? + 12xh + 4h?)

lim

h—0 h

}lirr(l)(12x2 + 12xh + 4h?)

= 12x2 + 12x(0) + 4(0)?

= 12x2

1-22
#2014 2%
. (1=2%1+2%)
lim
x-0 1+ 2%

lim(1 — 2%)
x—0

=1-20
=0
iv) lim xox
x->0 X
o x(x—=1)
lim———=
x—0 X

lim(x — 1)
x—0
=>0-1=-1

v) xll)nllo(l —log10 %)

=> 1 - 10g10 10
=1-1=0
CHAPTER 3
1
L) =3
+4x) = ———
flx+4%) (x + Ax)?
) . fx+4Ax) — f(x)
fi = Al:lcrllo Ax
L1
. (x+4x)2  x2
- Al:lcrllo Ax
1 _r
= lim x242xAx+Ax%2  x?




_ x? — x? — 2xAx — Ax?
= 450 (x2)(Ax)(x? + 2xAx + Ax?)

_ 1 Ax(—2x — Ax)
= xS0 x2Ax(x2 + 2xAx + Ax?)
—2x—0
x2(x2+0)
—2x
= o
-2
f'x) = 3

2. f(x)=x?+1
flx+4x) = (x+4x)* + 1

f@)=hmf@+ﬂw—f&)

Ax—0 Ax

o (x+M)P+1-(x%2+1)
lim
Ax—0 Ax

x4 2xAx+Ax?P+1—-x%2 -1
= lim
Ax—0 Ax

Ax(2x + Ax)
m ——————————————————————
Ax—0 Ax

=>2x+ 0> 2x
3. f(x) = sin2x
f(x + Ax) = sin2(x + Ax)

sin(2x + 24x) — sin2x
Ax

o=,
recall

sin(C + D) = sinCcosD + cosCsinD
~sin(C — D) = sinCcosD — cosCsinD

= sin(C + D) —sin(C — D)
= 2cosCsinD

letA=C+D;B=C—-D

A+ B A—B
= sinA — sinB = 2cos > sin >

where A = 2x + 24x; B = 2x

A+B . A-B
ZCOSTSlnT
/ .
x) = lim
') Ax—0 Ax
2x+24x+2x . 2x+24x—-2x
2cos|————)sin (T)
= lim
Ax—0 Ax

_ 2cos(2x + Ax) sindx
im

Ax—0 Ax
= lim2 2x+ A sigdx
Timzeos (2 + 40 5

As limit tends to 0

=2cos(2x+0) x 1 <where 1 =1lim %)
4x-0
= 2cos2x
4. f(x) = cos2x
f(x+ Ax) = cos 2(x + Ax)

cos(2x + 24x) — cos2x
Ax

Feo= 5,
cos (C + D) = cosCcosD — sinCsinD

~cos(C — D) = cosCcosD + sinCsinD

= cos(C+ D) —cos(C —D) =
—2sinCsinD

letA=C+D;B=C—-D

A+B_CA—B_
2 2

A+ B A—B
c0SA — cosB = —2sin > sin >

where A = 2x + 24x; B = 2x



. A+B . A-B
—ZsstmT
[ .
x) = lim
f( ) Ax—0 Ax
. 2x+24x+2x . 2x+24Ax-2x
—2sin|———)sin (f)
= lim
Ax—0 Ax

~ sin(2x + 4x) sindx
= —2lim
Ax—0 Ax

sindx
Ax

= —2lim sin (2x + 4x)
Ax—0
As limit tends to 0

= —2sin(2x+0) x 1 <Where 1=

li sinAx)
im=—
Ax—0
= —2sin2x
5.f(x)=x?>+3x+1
flx+4x) = (x + Ax)* + 3(x + 4x) + 1

) — i LA =T

Ax—0 Ax

(x+A4x)%+3(x+Ax)+1—(x%+3x+1)
Ax

6= i

' . xX242xAx+Ax%+3x+34% +1-x%2—3x—1
f'(x) = lim
Ax—0 Ax

Ax(2x + Ax + 3)
Ax

F1e = Jim,

f'(x) = lim (2x + Ax + 3)
Ax—0

=2x+0+3)
=2x+3
X
6.f(x) = —
(x + Ax) = x + Ax
flx x x4+ A4x+1

) — i LET A0 @)

Ax—0 Ax

x+A4x _x
’ x) = lim X+Ax+1 xX+1
UNC) Ax—0 Ax

(x+4x)(x+1)—x(x+Ax+1)

, . (x+4x+1)(x+1)
=1
f1(x) A% Ax

X%+ x 4 xAx + Ax — x* — xAx — x

=i
i Ax(x+Ax+D(x+1)

Ax—0

Ax
=i
Axi%lﬂx(x +Ax+ 1D(x+1)

1
=1i
2550 (x + Ax + D (x + 1)

1
TG0+ D@+ D)

1
:>—
(x+1)?

7. f(x) = tan 2x
f(x+ Ax) = tan 2(x + Ax)

tan (2x + 24x) — tan2x
Ax

Feo=hm,

sin (2x+24x) sin2x
cos (2x+24x)

cos2x

Feo=jm,

Ax
(
f(x)
sin(2x+24x)cos2x—cos(2x+2Ax)sin2x
. cos (2x+2A4x)cos2x
= lim
Ax—0 Ax

recall,sin(A — B)
= sinAcosB — cosAsinB

let A =2x+ 24x;B = 2x
sin(2x + 24x — 2x) = sin24x

= sin(2x + 24x)cos2x — cos(2x +
24x) sin2x

sin2Ax
~f'(x) = lim

4x-0 Axcos (2x + 24x)cos2x




recall, sin2Ax = 2sindAxcosAx

Y 2sindAxcosAx
4%50 Axcos (2x + 24x)cos2x

sindx

recall, lim =1
Ax
Ax—0
cosO
=>2X1X

cos(2x + 2(0)) cos2x

1

=2X
cos? 2x

= 2sec? 2x
8. f(x) = x(x? + 2x)

flx + Ax) = (x + 4x)((x + 4x)? +

2(x + Ax))
ey = g L4071

(x+Ax)((x+Ax)2 +2(x+A;vc))—x(;vc2 +2x)

, .
x) = lim
fi(x) = lim 4
(x+4x) (% +2xAx+A%% +2x+24%)
. a3 a2
= lim X —2x
Ax—0 Ax

x342x2 Ax+xAx%+2x% 4 2xAx+x% Ax+
2xAx%+Ax3 +2xAx+24x%—x3—2x2
0 Ax

Ax(2x%+xAx+2x+x%+2xAx+
. Ax?+2x+2A4x)
= lim
Ax—0 Ax

= 3x2 + 3x(0) + 4x + (0)% + 2(0)

= 3x% + 4x

Exercise 2

1y =x3—9x%+ 24x
y' =3x% —18x + 24
3x2—18x +24 =0

x> —6x+8=0

x*—4x—-2x+8=0
x(x—4)—-2(x—4)=0
x—4Hx-2)=0

x=4orx =2

for x = 4 choose the interval [3,5]
f(4) =43 —-9(4)% + 24(4)

=64 — 144 4+ 96

=16

f(3) =3%3-9(3)% +24(3)
=27—-81+72

=18

f(5) =53 —-9(5)% + 24(5)

= 125 —-225+ 120

=20

since f(4) < f(3),f(4) < f(5);
a local minimum occurs at f(4)
for x = 2 choose the interval [1,3]
f(2) =23-9(2)% +24(2)
=8-36+48

=20

f(1) =13 -9(1)*+ 24(1)
=1-9+24

=16

f(3)=3%-9(3)%+24(3)
=27-81+72

=18

since f(2) > f(1),f(2) > f(1);



a local maximum occurs at f(2) since f(—1) < f(0), f(—1) < f(=2);

b)y = x* —2x% + 3 a local minimum occurs at x = —1
y' = 4x3 — 4x for x = 1 choose the interval [0,2]
4x3 —4x =0 fH)=@M*-2(1)?*+3
4x(x*—-1) =0 =1-2+3
4x =00rx*—1=0 =2
x=0o0rx==1 f(0) =0*-2(0)%+3
for x = 0 choose the interval [—1,1] =3
f(0) =0*-2(0)%2+3 f(2)=@)*-2(2)*+3
=3 =16—-8+3
f(-1)=(C-1D*-2(-1)%*+3 =11
=1-2+3 since f(1) < f(0); f(1) < f(2)
=2 a local minimum occurs at x = 1
f(O)=W*-2(1)*+3 Exercise 3
=1-2+3 X
&y = x+1
=2 . .
given the interval [1,2]

since f(0) > f(-1)& f(0) > f(1); 12

1 = = —
a local maximum occurs at x = 0 f@ 1+1 2
for x = —1 choose the interval [0, —2] £(2) = 22 _ 4

24+1 3

f(-1D)=CED*-2(=1)*+3

SO I@
=1-2+3 " b—a
= 47 _1; 83

2 /3 — /2 __6
£(0) = 0% — 2(0)2 + 3 2-1 1
3 2o

= =2=f©
f(=2) = (=2)* - 2(-2)* +3 0 (x + 1)(2x) — x%(1)

x) =
=16 —-8+3 (x + 1)

=11



_ (2x% +2x) — x? 3¢2—2c—4=0

(x + 1)?

——24+./(=2)2—-4(3 x —4)
_x?+2x . 2(3)
(x4 1)2

2++52

, _ CZ+2C_E cC=———
file) = (c+1)?2 6 6
6(c>+2c)=5(c*+2c+1) =li\/1_3
3

6¢%2+12¢ = 5¢>+10c + 5 _ L _ _
since the value of c within the given boundary is

c’?+2c—-5=0

1-V13,
3 ’?
c = 2+ “24 +20 that is the value of c that will satisfy f(x)
3. g(x) =3x3—9x?2—-3x —-2<x<
B -2+ V24 3 96)
B 2
the equation satisfies the conditions for MVT
24276 q f f
B 2 9(=2) =3(=2)> - 9(-2)* - 3(-2)
=—-14+vV6or—1-+6 =-24-36+6
since — 1 + V6 is within the interval c = —54
the value of ¢ that would satisfyy is g(3) =3(3)2-9(3)2 -3(3)
—1+V6 —81-81-9
2.x2—x3 —-2<x<1 — 9

the equation satisfies the condition for MVT _q _ _cy

=9=g'(c)
F(-2) = (2 = (-2)’ = 12 o ==

! — 2_ _
f)=12-13=0 g'(x) =9x* —18x — 3

g'(c) =9c?>—18¢c -3

£ 0—-12
C =
1--2 9c? —18c—3 =9
_12 9c2 —18c — 12 = 0
3
" solving quadratically;

fl(x) = 2y — 3x2 ¢ =253 and — 0.53

f(c) =2c—3c2 = —4 The both values of ¢ gotten are



selected beacuse it falls within the given

interval
Exercise 4
1.f(x) = x3 —6x%+12x — 8
/() = 3x2 — 12x + 12
f'(x)>0
3x2—12x+12>0
x2—4x+4>0
x2—=2x—-2x+4>0
=>x>2
~ f is increasing in (2, )
f'(x) <0
>x <2
« f is decreasing in (—, 2)
2. f(x) =3x3 — 6x2
f'(x) =9x% — 12x
f'x)>0
9x2 —12x >0
3x2 —4x > 0

x(3x—4)>0

4 4
:,~x>0andx>§0rx<0andx<§
~ f is increasing in [—o,0]& [4/3,00]
f'x) <0

4 4
:x>0andx<§orx<0andx>§

~ f is decreasing in [0, 4/3]

3.f(x) = x*—6x

fl(x) =2x—6

f'(x)>0

2x—6>0

=>x>3

~ fisincreasing in [3, ]
f'(x) <0

>x<3

=~ f is decreasing in [—, 3]
4. f(x) = x* —8x3 + 10x% + 40
f'(x) = 4x3 — 24x% + 20x
f'(x)>0
x(x?—6x+5)>0

x(x* —5x—x+5)>0
x(x(x—=5)—1(x—75)) >0
x(x—1)(x—-5)>0
=>x>0x>1,x>5o0r
x<0x<1l;x<5

« f is increasing in [5, «] and [0, —1]
1) <0
>5x>0x<lorx<0;x>1
=>x>1Lx<50rx<1L;x>5

~ f is decreasing in [1,5] and [—0, 0]

CHAPTER 4



EXERCISE 1
1. y= e>(Bx+1)
using product rule

u=e*;v=3x+1

du_S Sy
dx ¢
dv_3
dx

lldy— du+ dv
recdt iy T Vax T ax

d
— = (3x + D5 + % (3)

= e>*(15x + 5 + 3)

d
d—i’ = ¢5%(15x + 8)

2.y = xcos2x

U =X,V = CoS2x
W = 2X;V = COSW
dv B dv » dw
dx  dw’ = dx

= —sinw X 2

= —2sinw

= —2sin2x

du _
dx
dy du N dv
dx v dx udx

1

= cos2x(1) + x(—2sin2x)
= c0S2x — 2xSin2x

3. y = x3sin5x?

u = x3;v = sin5x?
w =5x%v =sinw

dv_dvxdw
dx dw = dx

=cosw X 10x

= 10xcos5x?

du

232

I 3x

dy du du

= (sin5x%)(3x2) + x3(10xcos5x?)
= 3x2sin5x? + 10x*cos5x?

4.y = x?cos? x

2du
u=x“—=2x

dx

v = cos®x

W =cosx;v =w?

dv_dvxdw
dx  dw~ dx

= 2w X —sinx
= 2(cosx)(—sinx)

= —sin2x

Y _ cos? x(2x) + (x2)(—sin2x)

dx
d
— = 2xco0s%x — x?sin2x
dx

dy

— = x(2 cos? x — xsin2

I x(2 cos® x — xsin2x)

QUOTIENT RULE



1y = Sinx = (3x + 1)(—2sin2x) + (cos2x)3

c0s9x

W = sinx: v = cos9x = 3cos2x — 2(sin2x)(3x + 1)

du dv dy U% - uz_z
Ix = COoSX; ax = —9sin9x Ix = — 7
dy v (e?)(3cos2x — 2(sin2x)(3x + 1)) —
y _ _dx dx
ax 02 _ (3x + 1)(cos2x)(2e%*)
- (er)z
(cos9x)(cosx) — (sinx)(—9sin9x)
= (c0s9x)2 (3cos2x—2(sin2x)(3x+1))—
— (3x+1)(2cos2x)
_ co0s9xcosx + 9sinxsin9x e?*
B (c0s9x)? 4y = XSinx
’ 1+cosx
2 __ sin2x
"7 2x+45 u = xsinx;v =1+ cosx
u=sin2x;v=2x+5 dv
Ix = —sinx
du dv x
— = 2c082x;— = 2 >
dx dx u = xsinx
du dv
au_ d
d_y — M w=x; hdid =1
dx 12 dx
_ (2x + 5)(2 cos2 x) — (sin2x)(2) 7 = sinx; E = cosx
(2x + 5)2 dx
; du
3 2((2x + 5)cos2x — sin2x) — = xcosx + sinx
(2x + 5)2 x
du dv
3 _ (Bx+1)cos2x dy _ Ua - ua
* y - e2x a - 172
_ Zx.g _ 92X __ (1+cosx)(xcosx+sinx)—(xsinx)(-sinx)
v=e I e - (1+cosx)?
u= (3X + l)COSZX _ (14cosx)(xcosx+sinx)+xsin®x
- (1+cosx)?
w=3x+4+1;z = cos2x s
5 _ e ”sinx
U= wz Y= Xc0S2x
dw iz u = e**sinx
— = 3;— = —2sin2x
dx dx a =e**; b = sinx
du dz dw

dx dx dx o 4e* j oy = cosx



du 2yt 4 43
— = e**(cosx) + sinx(4e*¥) _ X e

dx - (x + 1)3
= e*™(cosx + 4sinx) EXERCISE 3
V = xc0S2x __e¥
1. y= x3cosh3x

c=x;d =cos2x
take In of both sides

dc _dd )
Ix = gy = 2sin2x Iny =Ine* —Inx® — In cosh3x
@ — x(—2sin2x) + cos2x dif ferentiating wrt x
dx
1ay_
= c0s2x — 2xsin2x y dx
A op4x 1 2 __ 1 ;
dy vz_z _ u;i_z pres 4e = 3x P 3sinh3x
dx  v2 dy __e™

[4 — % — 3tanh3x]

dx ~ x3cosh3x
(xcos2x) (e4x (cosx + 4sinx)) —

(3x+1)cos2
e**sinx(cos2x — 2xsin2x) 2.y = %
(xcos2x)?
take In of both sides
Iny =1In3x+ 1)+ Incos2x — In e**
x4
6.y = (x+1)2 dif ferentiating wrt x
du
u=x*— = 4x3 ld_y=
dx y dx
— 2
v=041) L 34— (=2sin2x) — — .2
3x+1 cos2x ex

w=x+1v=w?
dy _ (3x+1)cos2x 3

el | — 2tan2x — 2]
dv dv dw dx e 3x+1
—_—— X —
dx dw dx
= 2w x1 3.y = x°sin2xcos4x
=2(x+1) take In of both sides

du av
dy Vg~ Uy Iny = Inx® + In sin2x + In cos4x
dx v?
dif ferentiating wrt x

e+ 12X - (xH () (x + 1)

1dy

(x +1)* A
y dx



1 1 1 .
—.5x* + ——.2c0s2x + ——. —4sindx
X sin2x cos4x

dy
dx

= x5sin2xcos4x[§ + 2cot2x — 4tandx]

_ (x®-1)sin5x

x6

4.y
take In of both sides
Iny =1In(x3— 1)+ In sin5x — In x®

dif ferentiating wrt x

1dy

y dx

——.3x2 + ——.5c055x — —=. 6x°
x>-1 sin5x x

dy _ (x®-1)sin5x  3x2

6
™ s [ + 5cotdx — -]

sin2xcos3x
5.y =%

cos4x
take In of both sides

Iny = Insin2x + In cos3x — In cos4x

dif ferentiating wrt x

1 dy _ 2cos2x  3sin3x 4sindx

y'dx T sin2x coS3x cos4x

dy
dx

sin2xcos3x

[2cot2x — 3tan3x +

cos4x

4tandx]
EXERCISE 4.
1.y = cos(7x + 2)

letu=7x+2;y =cosu

dy _dy du
dx  du dx

= —sinu X 7

= —7sin (7x + 2)
2.y = (4x — 5)°
letu =4x—5;y =ub
dy dy du
dx ~du dx
= 6u’ x 4

= 24u°

= 24(4x — 5)°

letu=3—-x;y =e"

dy_dyxdu
dx du’ dx

— —6(3_")
4.y = sin2x
letu = 2x;y = sinu

dy_dyxdu
dx  du’ dx

= cosu X 2

= 2cosu

= 2cos2x

5.y = cos(x?)

letu =x%y =cosu

dy dy o du
dx du’ dx
= —sinu X 2x

= —2xsin (x?)



6.y =In(3 —4cosx)
letu=3—4cosx;y =Inu

dy_dyxdu
dx du’ dx

= — X 4sinx
u

4sinx

o 3—4cosx
7 y = esian
let v =2x;u = sinv;y = e*

dy dy du dv
dx du dv " dx

=e% X cosv X 2

= 2e% cosv

= 225X cos2x

8. check NO. 4

9.y = cos3(3x)

letu =3x;v =cosu;y = v3

dy dy dv du
dx dv du’ dx

=3v2 X —sinu X 3
= —9 cos? usinu
= —9 cos? 3x sin3x
10.y = In cos 3x

letu=cos3x;y=Inu

d d du
dy _dy . du

dx du dx
1 .

= — X —3sin3x
u

—3sin3x

cos3x

= —3tan 3x
Exercise 5

1.y =1+ 2x°

y' = 10x*

y'" = 40x3

2.y = (3x% —4)*

letu =3x%—4;y =u*

dy_dyxdu
dx  du’ dx
= 4u3 X 6x

= 24x(3x% — 4)3

let v =(3x?—4)3

dv_dvxdz
dx dz = dx
=322 X 6x

= 18x(3x? — 4)?

y" = 24(v2—‘:+wz—:)

=24((3x% —4)3(1) + x(18x)(3x? —
4)%)

= 24(3x% — 4)2( 21x% — 4)
3.y=x*—8x2+1

y' =4x3 — 16x

y" =12x% - 16

4.y=x3+7



y' = 3x?

5.y =2x3 +3x% — 12x + 20
y' = 6x%+ 6x — 12
y'=12x+6

EXERCISE 6
1.x3+y3—3xy=38

3x2 +3y%y' = 3[xy'+y] =0
3x2+ 3y%y' —=3xy' =3y =0
y'[3y% — 3x] = 3y — 3x?
_3y-3x* y-x?

!

y

C3y2—3x yZ—x
2. x>+ y3 —4x+4y =26
2x +3y%y' —4+4y'=0

2+6yy" =0

n 2

= P

_ 1

=-3
3.x3+y3 +4xy? =5

3x%2 + 3y%y’ + 4[x.2yy" +y?] =0
3y2y’ + 8xyy' = —4y? — 3x2
y'[3y? + 8xy] = —4y? — 3x?

3 —4y? — 3x?
~ 3y2+8xy

!

y
4. x> +y2—-5xy34+9=0
2x +2yy' —5[x.3y%y' + y3] =0

y'[2y — 15xy?] = 5y3 — 2x

, 5y —2x
y = 2y — 15xy
CHAPTER 5
Exercise 1

l.y=x%—x

13 1Zl [03 02

3 2

2

3

2

|



2.x%2—9 =4 — 7x?

x>+ 7x*=4+9

8x2% =13

13
A—
S
[
S I

A= f 8x% — 13 dx
¥
13
8x3 8
=|=—-13
3 I &

= 5.524 —16.572 + 5.524 — 16.572
= —22.096

3. The question is faulty

4,y =4 —3x — x?

y=-—-2x—2
4—3x—x*=-2x-2
—x?—3x+2x+4+2=0
-x*—x+6=0

x?+x—-6=0

X2 4+3x—-2x—6=0

x(x+3)—2(x+3)=0
x+3)(x=2)=0
x—2=00rx+3=0

x=2o0rx=-3

A= [, (4-3x—x%) — (=2x — 2)dx

— (? 2
= [, (4—3x—x%+2x +2)dx

2
=f (-x% —x + 6)dx
-3

—x3  x? 2
_ ___+6x]
3 2 s
_[®® _ @2
_[ 3 2 +6(2)]
(=3)% (-3)2
- [-5E - e-3)]
22 27
3 2
125
6
=202
EXERCISE 2
X 21 (24 |27 |3.0 |33 |36
Y 3.2 |27 |29 |35 |41 |5.2

3.6
f y dx
21

b—-a 3.6-2.1
Ax = —=
n 5

=0.3




[7 FGodx ~ 2 [f(xo) + fxs) +
2(f(x1) +f(x2) + f(x3) + f(x4) )]

~ % [32+452+42(2.7+29+35+

55.
6

hX = = = 19.919

7.48

1
A= 5 [55.6 + 4(19.919) + 2(7.48)]

4.1)] A~ 16.69
~ 2 2
~ 522 3. [, e*dx
EXERCISE 3 _b-a _2-0 _ 1
Ax ="2=""=
n 6 3
4
1.J. x? dx Ax
. A=—[(F +L) +4E + 2R]
b—-a 4-0 2
Ay =—=—=1 S/ | x | 2x |e®* |F+L |E R
N
S/ | x x? F+ |E R 1 |0 0 1 1
N L 2 |1/3]2/3]19 1.94
1 o 0 0 48 8
2 2/3 | 4/9 4/9 3 |2/3|4/3]|3.7 3.79
3 | 4/3 | 16/9 16/9 94 4
4 |2 4 4 4 |1 |2 |73 7.38
5 | 8/3 | 64/9 64/9 89 9
6 |10/3|100/9 100/9 5 [4/3|8/3]14. 14.3
7 |4 16 16 392 92
| > = |16 |140/9]80/9 6 |5/3]10/3 28. 28.0
2 1 140 80 032 32
A~§X§[16+4(T)+2(?>] 7 |2 |4 |54 |545
598 | 98
A~21- | = = = | 555 |373 |18.1
98 |69 |86
2 42 1
2. [ e* dx A~ 5[55.598 + 4(37.369)
b-a _2-0 1 + 2(18.186)]
Ax = —= -
n 6 3
A~ 26827
S/ |x |x? e*® |F+ |E R
N L 4. V1 — x*dx
1 o |o |1 1 , o s
2 |1/3/1/9|1.118 1.118 Ax :Ta:T:E
3 [2/3/4/9]156 1.56
Ax
4 |1 |1 2718 2.718 A=220F + 1) + a8 + 2R)
5 |4/3]/16/9 5.92 5.92
6 |5/3|25/9 16.08 16.083 S/N|[x [x* 1-x*| [{_x*
3 1 o o 1 1
7 |2 |4 |546 |54 2 | 1/6]0.0008 | 0.9992 | 0.9996
6




3 1/3| 0.0123 | 0.9877 | 0.9938
4 1/2| 0.0625 | 0.9375 | 0.9682
5 2/3] 0.1975 | 0.8025 | 0.8958
6 5/6| 0.4823 | 0.5177 | 0.7195
7 1 1 0 0
X = = = =
Table cont’d.....
F+L E R
1

0.9996

0.9938
0.9682
0.8958

0.7195
0
1 2.6873 1.8896

1/6
A= R [1+ 4(2.6873) + 2(1.8896)]
A~ —=[15.5284]
18

A = 0.8627
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