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QUESTION 1

2w
Find the limit of the function ="

3 asx —» 0
X

SOLUTION
N P R
)}IL’HO = (4x* — sin(x))
— i L 2 o
= )}IL’HO — (4x sin(x))
Since we have an indeterminate form of type g then we can apply the I’Hopital’s rule:
1o
)}IL’HO = (4x* — sin(x))
- lim %(4zz—sin(x))
x—0 = &)
= lim —— —
= allino e (8x — cos(x))
Apply the constant multiple rule
lim ¢f(x) = ¢ lim f(x) with c = = and f(x) = = (8x — cos(x)):
x—-0 x—-0 3 x

)}iino 3916—2 (8x — cos(x))

= (% ,}iino xiz (8x — cos(x)))

The function decreases without a bound:

J}i{)noé(Sx —cos(x)) = —oo

Therefore, lim 13(4x2 —sin(x)) = —oo
x->0X

QUESTION 2

Ify= w Find the derivative of y with respect to x.
e

SOLUTION

y = (7x? e 3*cos(8x))

;—x [7x2 e 3%cos(8x)]

d _
=7. — [x% e 3*cos(8x)]

74 .2 —3x 2 @ r.-3x 2,-3x 4
= 7(dx [x2] . e 3*cos(8x) + x - [e73%] . cos(8x) + x2%e™ 3%, — [cos(8x)])
=7(2x e 3*cos(8x) + x%e™3¥ .;—x [—3x].cos(8x) + x%e3*(—sin(8x)). :—x[8x])
=7(2x e 3*cos(8x) + x%e 3%*(-3 .;—x[x]) cos(8x) — x%e™3%.8. :—x[x] . sin(8x))

=7(2xe 3*cos(8x) — 3x%e™3*. 1cos(8x) — 8x%e3*. 1sin(8x))



=7(—8x2%e 3% sin(8x) — 3x%e 3* cos(8x) + 2x e 3*cos(8x))

;—x [7x2 e™3*cos(8x)] = —7xe3*(8xsin(8x) + (3x — 2) cos(8x))
QUESTION 3

If y = Cos(5x? + 6x), find Z—z.

SOLUTION
y = Cos(5x? + 6x)
_4a 2
=— [Cos(5x* + 6x)]
= (—sin(5x? + 6x)) .% [ 5x2 + 6x]
d d .
=— (5 — [x?]+ 6 S [x]) sin(5x? + 6x)
=—(5.2x + 6.1) sin(5x? + 6x)
= —(10x + 6) sin(5x? + 6x)
% [Cos(5x% + 6x)] = —(10x + 6) sin(5x% + 6x)

QUESTION 4
Find the integral of the following:

3dx
(a) (4x+ 1)
(b)

dx
(c) (e®* + 9x3 — sin(7x) + cos(8x))dx

(x% + 49)
(d) x4/(9+ x?)dx

SOLUTION

3dx
(a) (4x + 1)
_ 3

T (4x+ 1) x

_ 3
=J (4x + 1) dx
Substituteu=4x + 1
ButZ =4
dx
And dx = %du
This implies that [ —— dx = f% Zdu

(4x + 1)

3 14, 31
g qdu =) gdu
But [ %du = In(u)

3 1 3
Hencezf ~du = ;In(w) + C

:ZIn(4x +1)+ C

f(4x3+ 5 dx = Zln(4x+ D+ C




dx
®) =
_r
(x2 + 49)

dx

[——dx
(x2 + 49)
Substitute u = % X =7u

du _1
Buta—7
And dx = 7du
7
- f49x2 + 49du
1 1 du

Tl uz 41

But [ ——

u?z +1
1
Hence - [

du = tan™(uw)
1
u? +1

du= Ztan"'(u) + C
_ 1. —1.x
= ~tan (7)+ C

. 1 — lan1%
--f(x2+49)dx— ~tan"'() + C

(c) (e®* + 9x3 — sin(7x) + cos(8x))dx
= [(e®* + 9x3 — sin(7x) + cos(8x))dx
= [e®*dx+ [9x3dx — [sin(7x)dx+ [ cos(8x)dx
= [e®*dx+ 9[x3dx— [sin(7x)dx + [ cos(8x)dx

But solving [ e®* dx
Substitute u = 6x

du
— =6
dx

dx=%du
[e® dx = %fe“du

eu
= el
In(e)

But [e*du =

u er

This implies that%f etdu= == "

But solving 9 [ x3 dx
[ x3 dx

X

4

9x*

This implies that 9 [ x° dx = —-

But solving [ sin(7x) dx
Substitute u = 7x

au_

dx

dx=ldu
7



[ sin(7x) dx = %fsin(u) du
But [ sin(u) du = — cos(u)
This implies that%f sin(u) du =

_ cos(u) . cos(7x)
7 7

But solving [ cos(8x) dx
Substitute u = 8x

du
5—8
1
dx = =du
8

[ cos(8x) dx = éf cos(u) du
But [ cos(u) du = sin(u)
This implies that < [ cos(w) du =

sin(u) _ sin(8x)
8 8

9x* = cos(7x) , sin(8x)

Thus [ e®* dx + 9fx3dx—fsin(7x)dx+fcos(8x)dx:§+ ot

9x* = cos(7x) , sin(8x)

6X
f(e® 4+ 9x3 — sin(7x) + cos(8x))dx = e?+ —t——+——+¢C

6x 4 i
f(eﬁx 4 9x3 — sin(7x) + cos(8x))dx = 28e%* + 378x* + 241L6c:s(7x) + 2151n(8x)+ C

(d) x4/(9+ x?)dx
= [x/(9+ x?)dx

Substituteu =x% + 9

du
E—Zx
dx = =du
2x
=%f\/ﬂdu
1
But solving [Vudu = [uzdu
_
T3
1 1 Zu% u% 2+9)%
—_ = - —_—_—(x
zf\/ﬂdu_z'3_3_ 3
24 919
afxf(OF xD)dx = & ; 24



