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Calculus Worksheet Quiz Answers

1
1.Letu = arc tanx and dv = 2xdx du = ——dx and v = x>
1+ x2

1
2
f(Zx -arctanx)dx = x?* arc tanx — jx 1+ x2 dx

Doing long division simplifies the problem.The long division is per formed below:

|
14 )()?z 1

1
1_
1+ x2
=x2arctanx—J<1— )dxzxzarctanx—jldx+J dx
1+ x2 1+ x2

= x?arctanx — x + arc tanx + C

2
2.] (5x + 3)dx
0

2—-0 2 ]
Ax; = - = £f0r1=1,2,3,....n

2—0), 2i
1 =

Choose the sampling points,c; = 0 + ( = Py fori=123,..n

f(x)=5x+3
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En: 5‘ (n+1)
n(n
Formulas: ) (1) =nand i = —
i=1 i=1

(20 n(n+1) _ (10n? +5n ~ (10n? 5n
= lim{—+———+4+6;= lim{———+ 6 = lim +n_+6

n-oo [ n2 2 n—co n2

5
= lim {1O+H+6}=16+0=16

n—>oco

3.Let r be the radius of the cylinder and h be the height.

The total volume of the cylinder,V = nr?h = 25m.

h b= 251 _ 25
erefore, h = = 2

Cost, C = Cost per top surface area + Cost per bottom surface area

+Cost per curved surface area
Total Surface area of a cylinder = top surface area + bottom surface area + curved surface area
=nr?+nar?+ 2nrh
=$5-r? + $5 - mr? + $4(2nrh) = $(10.7r? + 8mrh)
Substituting the value of h,in the above equation:

25 200w
C =10nr? + 8nr - — = 10nr? + ——
r2 r

200m
C(r) =10mr? + —
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, 1 200w 20mr3 —200m  207(r3 —10)
C(r)=20nr+200n(—r—2)=20nr— = = -0

r2 r2
20m(r3—-10) =0

r3—10=0

r= Y10m = 2.15m

h=541m

C = $437.46

4Jx2+x_1d _f x> +x—1 4 _JA+ B N C p
) ox(x?2-1) X x(x+Dx—-1) X (x x+1 x—l)x

Dealing with the above partial fractions:
Ax+1Dx—1D+Bx(x—1D)+Cx(x+1)=x>+x—-1
It is quite convenient to solve using dif ferent (somewhat arbitrary) values of x.

x=0-A=-11A=1

—f(l t . 1 )d nfx] = ~Infx + 1] + ~Infx — 1] + C
G T 2cr ) T2 ) TR T 2
P

B T
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5.f /1+\/?\/§dx

(Remove outside squares first)

Let1+ /5+\/§= u?
u= ’1+ /5+\/E

V5 ++vVx = u? -1
Vx = (w?-1)%-5
Ox = ((u? — 1)? = 5)?

dx d(@w?-1)?*-5)* d(w*-1)*-5) dw®-1)
du_ d(W?—-1)2-5) dw2-1)  du

=2((w?*-1%-5)-2Ww?-1).2u
dx = 2[(u* — 2u? + 1 - 5) - (4u® — 4u)]du
= 8[u’” — 3u® — 2u® + 4u]du

= (8u” — 24u® — 16u® + 32u)du

f ’1+ /5+\/§dx:fu-(8u7—24u5—16u3+32u)du

= J-(Su8 — 24u® — 16u* + 32u?)du

8 24 16 32
=—w-——u ——uS+—ul+cC

Campus Academic Resource Program

9 7 5 3
= g(/1+ /5+\/§)9—?(f1+ /5+\/E)7—?(’1+ /5+\/§)5+33—2(’1+ 5+ Vx)3 +C
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9 7 5 3

= §<1+ /5+\/§>E—?<1+ /5+\/E>E—15—6<1+ /5+\/E>5+33—2<1+ /5+\/E>E+C

6.Dif ferentiate:

iLy= e6x?+5x—8
dy dy du
Let u = 6x? + 5x — 8.Chain Rule: — = — - —
dx  du dx
4y _ 6x2+5x-8 du_ a4 2 — =
a4 dx—dx(6x +5x—8)=12x+5

D— = (12x + 5)ebx"+5x8

ii.y = 5sin?(x?)

dy dy du dv

dx du dv dx

— i (43 _ d@?) _ 3
Let u = sin(x )Ddu = = 2u=2 sin(x>)
;du  d(sinv
Letv = x3 == (dv ) = cos(v) = cos(x?)
dv
— = 3x2
dx x

D— =5-2Sin(x3) Cos(x?) - 3x?
= 15x%(2Sin(x*) Cos(x®))

= 30x2 Sin(x3) Cos(x?)
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The given expression can be simplified further in the following way:
2Sin(x3) Cos(x®) can also be simplified to Sin(2x3) using the trigonometric identity
Sin2A = 2SinA - CosA

Therefore, 30x?2 Sin(x®) Cos(x®) = 15x?(2 Sin(x®) Cos(x?)) = 15 Sin(2x?)
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