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Question 1 (a) (b) (c) (d) (e)

Answer | (@) | @) | (@) @) (iii)

Question 1

Choose the correct answer (write it down on the table above):

(a) F(z) = (z +1)? is an antiderivative of

2492041

(i
(ii

2(x +1)
(iil) =(

z+1)7°+

W=

) ®
)
)
)

Z

(iv) Non

Solution: (ii) F'(z) = f(z) = f(x) =2(z+1).

(b) i i(i — 1) equals

Solution: (ii)

D i(i—1) =) (i) Z i2—i) = (8)(15)—7(28)]—[2(32(@—2(23)} =112-2 = 110.

=3 =1

(c) If f(x) =z and g(x) = \/z, then

Solution: (ii) Since \/z < x on the interval [1,2] then flz Vrdr < ff xdz.
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d) fo% sin zdx equals

(i) 0
(i) 1
(iif) 2
(iv) None.

2

— (1-1)=0

Solution: (i) [ sinwdr = —cosx

) If f1 r)dr = 3 and f1 x)dzx = 10, then f6 x)dz equals

(ii) -7
(iii) 7
(iv) None

Solution: (iii) fl dm+f6 r)dr = f1 r)dr = fG z)dx = f1 x)dx —
[P g(z)dr =10 -3 =7
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Question 2

(a) If f(z) is continuous on [a,b] and F(x) = [* f(t)dt, prove that F'(z) = f(x) on
[a, b].

Solution: From the book.

(b) If F(z) = (sinz)? [ V/tdt

(i) Find F'(x).
Solution: Let g(z) = (sinz)? and h(z) = [ Vtdt, then

F(x) = g(z)h(x)  ”Product of two functions”
= g (x)h(z) + g(x) (z)
Since ¢'(xr) = 2cosazsinz and by The Fundamental Theorem of Calculus

B (z) = \/x, Then
F'(z) = QCosxsinx/ Vitdt + (sinz)?V/z.
0

(ii) Find F(0).
Solution: F(0) = 2cos(0)sin(0 fo Vidt + (sin(0))%v/0. =0 +0 =
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Question 3

(a) Find fo?’(x2 + 1)dz using limit of Riemann sum and right endpoints. Solution:

3
rp=a=0,0r1=—, 09=—+—=2—, 13=—42—=3—,...,,=n—=3=0
n n n n o n

this implies that ¢; = z; = i(2).

n

3,
(22 Ddz = i LA
0(:c+ )x—nl_glo;f(g)'ﬁ

" 30 3
= | el PSR |
Jim > ()P +1) -~

~ lim 39 Aln+1) 2n+1)+§n]
: 9(n+1)2n+1) 3
— = }
n1—>Hc}o n2 2 T /L /h
_ 2
~ lim 9(2n* 4+ 3n+1) N 3}
n—oo L M2
1812 +2Tn+9 )
= lim + lim 3
n—00 In2 Nn—00
18
:7+3:9+3:12.
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b) Find the value of ¢ that satisfies the Integral Mean Value Theorem for f(z) = 4x3+1
( g

on [0, 1].
Solution: X ,
f0) = 5= [ fayts (1)
a=0, b=1and
1 Lo ! . 241 ,
/0 f(:c)d:c:/o @+ o = (4 )l =AT] +(1-0) = (11 =0)+1=2

Substitute in (1)

flo)=4+1=2 = 4’ =1

e~ =

icgz

1
— c:\s/ge((),l)
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Question 4

Evaluate the following integrals:

1 1 1 1 ] 11
(i) [Vadmde = [(2)2(2)ide = [ait5de = [aode = 2 o= Lxs 4

5
2+

Letu:lnxthen‘é—z:% — du:%dac

Substitute in the integral

1
/Edu:ln|u|+c:ln|lnx|+c

20 x>0
1 <0

(iii) f_ll f(x)dz, where f(x) = {

=0 () + -0 =1+1=2

0
f_ll f(x)dx = ffl dr + fol 2rdr = x Lt x?

: COs x—sin &

(IV) fsinm+cosxd$'
Let v = sinx + cos x then
du __ o cos x—sin x _ 1  du _ 1 o .
& = cosw—sinz — Je=ttdy = [ L Pdr = [Ldu = Infu| + ¢ =
In|sinz + cosz| + ¢
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