MATH162 — Mathematics 1E, Part 2
Summer Session 2006,/2007

Mid-Session Test

Student Name: Student Number:

Tutorial Group: Tutorial Time: Tutor:

Instructions

Time Allowed: 90 minutes

Do NOT remove the Answer Sheet from the Question Section.

o All questions are to be attempted:

25 Multiple choice questions (25 marks).
o Working is to be done in the Question Section.

o Answers are to be marked on the page entitled Answer Sheet by

completely shading the box with the letter of your chosen response.
o Answers should also be marked on the Question Section.

o Write your name on both the Question Section and the Answer

Sheet.

o At the end of the test return the complete test paper, including the
Answer Sheet.

Calculators are permitted.
A one-page, Ad-sized, double-sided summary sheet is permitted.

A Table of Integrals is attached.

This test paper is not to leave this room.
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1. When the Midpoint Rule is applied to get an approximate value for the integral

/02(23:2 —x)dx

the absolute error which results is

(2) §
(b) 2
() 3§
(d) L

(e) mnone of these.

2. When the Two-Point Gauss Rule is used to find an approximation to

1 2
/e” dx
0

the value obtained, to four decimal places, is

(a) 1.2840.
(b) 1.4542.
(c) 0.7466.
(d) 0.7788.

(e) none of these.

3. Consider the following quadrature scheme
[ s@arm s (3) vens (3
r)dr ~ w = w - .
0 V! > \4
If the weights wy and wq are chosen using the standard method of integrating polynomials exactly, then
(a) w1 =-2and wy =2.

(b) W1 = W = %

©olut

() w = % and wy =

PN

(d) wi =32 andwy, =

(e) none of these.
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4. If a compound Trapezoidal rule with 4 subintervals is applied to estimate

s
/ sinz dzx,
0

then the value obtained is

V)

(&) =
(b) %(14—\/5).
(c) %(1—&-\@).
() g(1+x/§).
(&) -

5. When the Simpson’s rule is applied to get an approximate value for the integral

1
/ 28dx
0

the value obtained is

85
®) 56
41
®) o7
1
(c) G
4
(d) TR
17
(e) %
6. The value of cos mx cos nx dx is equal to
0, m#n
(2) {7r min
T, m#*n
(b) {0, m=n.
() 0
d =

(e) none of these.

INE]

7. The value of / z2sin 2z dz, to 3 decimal places, is equal to
0

a) 0.

b) 0.25.

(
(
(c) 0.393.
(d) 0.143.
(

e) none of these.



1
8. The value of/ ———dx is
0

d) v2-1.

e) non-existent.

(
(
(c) 1.4142.
(
(

3 dx
2cosx + 3sinx + 2’

(a) 3.296.

%
9. The value of / to 3 decimal places, is equal to
0

(b) 2.749.
(¢) 0.916.
(d) 1.

(e) none of these.

10. The integral / is equal to

22 +5x—6

1 1
@) o= " Tere T

1 1

(b) —lnjz+3|—=In|z—2|+c
5 5

(c) 1ln\ac—1|—lln\az—&—6|—&—c
7 7 '
1 1

(d) gln\x—2|—gln\x+3|+0.

1 1
(e) ?ln\x+6|f?ln\x71|+c.

11. The integral /tanxsec2 x dx is equal to
L2
(a) g sec e +c.
Lo o
(b) —=tan“zsecx + c.
Lo o 2
(c) 5 tan® x sec” x + c.

1
(d) 6 tan? zsec® 2 4 c.

(e) none of these.



12. The integral / V4 — 22 dx is equal to

3 x 4—:1:2
sin () — +c

2
1
(b) 5% 4— 22— 2ln‘x+\/4—x2‘—|—c.

— x2 3/2
(C) % + c.

a

2
() M7%+a

(e) mnone of these.

13. The integral /cos(ln x) dx is equal to
x :
(a) B [cos(Inz) + sin(ln z)].
1
(b) Inzsinxz+ —cosz +c.
x

1.
(¢) Inzcosx+ —sinz +c.
x

(d) sin(lnz) +c.
@)sm(i)+a

14. The integral /xcos(mQ) dz is equal to

2

(a) % cos(z?) + zsin(z?) + c.

(b) zsin(z?) + c.

1

(c) 5 sin®z + c.
1.,

(d) 3 sin(z) + ¢.

(e) mnone of these.

15. The integral / sin? z cos 3z dz is equal to

2sinzcos3z  sin® xsin 3z
(a) +
cosT 3
1 |sin3z sinx sinbx
)3 [ 5 T2 T } ¢
1 |sin3xz sinx sinbx
2 3 2 10

(d) cos?zsin3x + c.

(e) mnone of these.



16. Consider the integral

| ==

After rationalising the denominator of the integrand, we find the integral is equal to

V2z

(a) 3 +ec.
(x+1)32  (x—1)32
b .
(b) 3 + 3 +c
1
(c) 5[\/%+1+\/$—1]+C.
1
(d) 5[\/x+1+\/x—1]+c‘
1
(e) 5 [(\/$+1)3+(\/5E71)3:| +ec.
17. To evaluate the integral / dix the most appropriate method is to
. g 22+ 97 + 2 PPprop

(a) let u =22+ 2z +2.

(b) use a standard integral.

(¢c) use the method of integration by parts.

(d) factorise the denominator and then find the partial fraction decomposition.
(e) complete the square of the denominator and then make a substitution.

S5x2 —x+1
(x —1)(a? — 2z —3)

18. The form of the partial fraction decomposition of 5 s given by

Al Agl‘—f—Bl
r—1 (22 —2-3)%

Al Agx—i-Bl A3£I}+BQ
b .
() z71+z2—z73 (22 —x — 3)2

(C) A1 A2$+Bl Ag,ﬁC—i—Bg
r—1 (22—2-3)2 (22 —2-3)?
Ay A As

d .

(d) a:—1+1:2—a:—3+(:1:2—x—3)2
A A A

(e) L 2 3

x—1 (mQ—x—3)2+(a:2—a:—3)2'

d
19. The integral / x can be transformed to

Vaz? + 24z + 61

du
(a) /— where u = 422 + 24z + 61.
NG

1 d
(b) 7/7U5 where u = x + 3.

1 du
(c) 7/725 where u = 2 + 3.
2) v+

1
(d) f/diuwhereu:x—i—?).

1 d
(e) 7/7uwhereu:m+3.



20. If z = —14iv/3, then 2'2 is equal to

21. Given that 2y =1—1

(a)
(b)
()
(d)

()

—24.
24.
_212.

212,

o1l (—1 +i\/§).

and zo = —2 + 44 , the values of a = 225 — 3z7 and 3 = Im(zl> are

22
- . =
a—77+57/7/8—170
= _7 ; __1
o = — +5Z,,6—TO
. —1
a=—T+11i, ﬁ:ll.
10

none of these.

22. The six sixth roots of unity are given by

23. The value of

(a)

(b)

lim
T——5"

(5+x)2 .

(1 VB (1 V3 1, V3 1 V3
(o8 (-9 () (1)
V3 i V3 i V3 i V3 i
b 1’<2+2)’<2_2>’<_2+2>’<_2_2>

3

1 V3. 1 V3, 1 V3, 1 V3,
2 2) (2 () (%)

none of these.

is
T+ 5

non-existent.

10.



2ginz — sin 2
24. The value of lim o ® = SMET o
x—0 423

(a) non-existent.

S =N = =

25. The function f is defined by

ar+a, =<1
f(z){?), 1<z<?2

cx2, 2<zx.

The function is continuous only when we choose

(a) a:%,c:%
(b) az%;c:%.
(¢c) a=3=c

(d) wvalues of a and ¢ different from these.

(e) mno values for a and ¢, as none make f continuous.



[10]

[11]

[12]

[13]

[14]

9.

TABLE OF INTEGRALS

T n+1

b ]—&—c, n#-1,-2

(ax + b)? — 2b(azx + b) + b*In |azx + b@ +ec

adr = mx"“—i—c, n# —1
dxr
— = lnjz|+¢
T
e“dr = " +c¢
sinzdr = —cosx+c
cosxdr = sinx +c
tanxzdr = In|secz|+c
sec2zdr = tanz + ¢
cosec’zdr = —cotx+c
sinhxdr = coshx +c¢
coshxdx = sinhx +¢
tanhxdx = In(coshz) + ¢
(az + b)" d 1( +pyn ar+b
z(ax r = —(ax _—
a? n+2
x> 11
r = — |-
ar +b ad |2
x? 1 2
de = — b—
(azx +b)? * a3 [ax—i— ar+b

- 2b1n|ax+b] +ec

5

3

5/2 3/2
[evarvow = 2 [WH)  blaz +b) ]+C
a

[ 7=
7 dr =
ar+b
1 1
/7dz = —In|l——
xvaxr +b NG Var +b+ Vb

/70% = sin_l(
JE -2 a

/

/7

dx
a? 4 x2

1

1
Ztan~!
a
1
= —1In
a

2ax — 4b
7&2)2 Vaz +b+c
a

Var +b—+0b

x
*>+c

¢,

b>0



- 10 -

r+a

+c

/ 1 de — T n 1 In
(a? — 22)? v 2a2%(a? — 22) = 4ad

Tr—a

1
/acx/az—x2 do = a

1 d_la:
@—pr T e yE

NV ) a2 _ 2
/7axxdx:\/m—aln7a+ Z x +c

1 %
/mdx:hl‘qu x2:|:a2’+0

a+ Va2 +a? N
x

1
. dr = -2
/a:\/a:2+a2 * an

1 1 T
/Wiﬂwwziﬁﬁ%ﬁ+c
1 1
/\/Q:Z:N:(szx = §z\/x2:ta2:|:§a2ln’x+\/x2:|:a2‘+c

2 2 2 2
[ = Ve e R
x x

1 1
—_— = — _1 ar
/ b om0 = glov —lb ke +e ab#0

1
e’ sinbrdr = ———=e*(asinbr — bcosbz) + ¢
/ a? + b2 ( )+
1 . .
e cosbrdr = ———e*(acosbx + bsinbx) + ¢
a? + b2
1 n—1
/sm xdr = —=coszsin” '+ /sin"_2xdx
n n
1 n—1
/cos xdrx = —sinzcos" 'x+ /cos"_2xd;v
n n
1 n—1 n—2
tan" xdxr = tan T — [ tan T dx
n—1
sec" 2ztanz n—2
/sec rdr = + /sec”*Qxdx
n—1 n—1
sin ™ zcos" ey nm—1
/sm zcostxdr = + /sinmzcosnﬂxd:c
m+4+n m-4+n
/z z"e” —n/x”flex dz
/a: sinzdr = —x"cosx+n/m"*1cosxdaz
/a: cosxdr = x"sinx—n/x"flsinxdx
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