Exercise 3A

1. No working needed.
2. No working needed.

Chapter 3

3. (a) A+ B cannot be determined because the
matrices are not the same size.

(142 2-3 7 [3 -1
w)A+C_{0+1-4—5]_{1 —9]
2-1 —3-2 1 -5
@)C_A_{1—0-$+4]_{1 —1]
2x3 6
(d2D=| 2x1 | =] 2
| 2% -2 —4
[ 3x3 3x-1 9 -3
() 3B=| 3x2 3x4 |=]6 12
| 3x0 3x3 0 9

(f) B + D cannot be determined because the
matrices are not the same size.

2x1 2x2 2 4
(QQA:{on 2x—4]:{0 —8]
[2-2 443

m)2A_C*‘{0—1 —8+5}
[ o 7
-1 -3
342 241 -140
@ PEQ=1y 10 41 310 ]
5 3 -1
113 3
[2-3 1-2 0+1
() Q_P“_0f1 -1-4 03]
I S |
-1 -5 =3
3x1 3x2 3x1
(¢c) BR=| 3x2
3x1 3x2
~[3 6 3
16 3 6
(d) 3p-2q
| 3x3-2x2 3x2-2x1 3x-1-2x0
_{3><172><O 3x4—2x—-1 3x3—-2x0

5 4 -3
13 14 9

5. (a) A 4+ B cannot be determined because the
matrices are not the same size.

(msA:[

(¢) B+2C

3x1 3x3

3 9

3x2 3x4]_{6 m}

=[2+2x3 1+2x1 3+2x4 ]
=[8 3 11|

(d) C 4+ D cannot be determined because the
matrices are not the same size.

6. (a) A 4+ B cannot be determined because the
matrices are not the same size.

(b) A+C
[1+5 341 043 1-1
=|0+2 141 244 3+3
| 0+1 0+5 142 440
6 4 3 0
=12 2 6 6
|15 3 4
[2x3 2x1 2x4
2x2 2x1 2x-3
(€ 2B=1 500 2x1 2x2
_2><1 2x0 2x0
[6 2 8
|4 2 -6
“l1o0o 2 4
2 0 0
(d) sA-C
5x1—-5 5x3—-1 5x0—-3 5x1+1
= 5H5x0—-2 Hx1—-1 5x2—-—4 5x3-3
5x0—1 5x0—-5 5x1—-2 5x4—-0
0 14 -3 6
=] =2 4 6 12
-1 -5 3 20

7. No working required. ‘Yes’ or ‘No’ for additions
or subtractions is determined by whether the ma-
trices specified are the same size. Multiplication
by a scalar can always be determined.

8. No working required.

9. No working required.

10. 3A—-2C =B

20— 3A-B

C=%@A—m
12 4 -6
212 0 —4
(12 -3
11 0 =2

11. (a) Add the four individual game matrices.

(b) Multiply the result from (a) by 1.

12. Let the two matrices provided by A and B. The
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Solutions to A.J. Sadler’s

required forecast is given by
1.1(A+B)

5600
2840
5050 1470
2190 940

6160 1925 2552
3124 1397 1507
5555 1617 3102
2409 1034 1672

1750
1270

2320
1370

1770
1020

4250
2720
2820 1280 2700
1520 840 1780

1947 4675
1122 2992
1408 2970

924 1958

=1.1

Exercise 3B

1.

@

o

=

2 3
(122 3}

[1x242x1 1x3+2x3 ]
—[4 9]

Il

. Not possible: the number of columns in the first
matrix (2) does not equal the number of rows in
the second (1).

2 -1 1 4

1 0 0 -2
| 2x1-1x0 2x4—-1x-2
Tl 1x14+0x0 1x4+0x-2
12 10
1 4

(3 1[4 ]=Loxar)
=[7]

RIS S
[21]

I

:{ Xt an s Six1rax? }

[

B

x24+1x1 0x34+1x-—1

1]

x24+0x1 1><3+0><1]

=N O =

13.

14.

11.

12.

No working needed. (Just substitute row and
column into the expression to find the value for
each element.)

No working needed. (Just substitute row and
column into the expression to find the value for
each element.)

1x0+4x1
—-1x0+3x1

O0x2+0x4 0O0x1+0x5
O0x2+0x4 0x1+0x5
0
0

2 -1
-5 3
3xXx2+1x-5 3x—-1+1x3
5Xx242x -5 Hx—-1+4+2x3
1
0

0
1
)

8 2 5
-3 2 3 8
8x2—-5x%x3
—3x2+2x3

8Xx5H—-5x%x8
—3x5+2x8

—0.5

1.5
x05+1x—-05 3x—-05+1x15
x054+1x—-05 1x-05+1x1.5
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2
13. [1 2 1 2] L
‘ 2
1
=[1x24+2x1+1x2+2x1 ]
=[8]
1 0 1
1010 3 -1 0
14 [0 10 1} 2 2 2
1 4 1
142 0+2 1+2
T 341 144 041
3 2 3
T4 31
10
5. [0 2 {é ; _?}
1 1
140 040 540
=|0+10 042 0-2
| 1+5 0+1 5-1
[ 1 0 5
=]10 2 =2
61 4
. 1 2
16. é 3 _; 4 1
Il -3 -2
[ 1+12-3 2+43-2
| 340+6 6-+0+4
10 3
“ 1 9 10
1
17 1 2 3 5 | — 14449
4 5 6 3 T 4+10+18
[ 14
| 32
2 1 0 1 1 -1
18 -1 3 2 0 2 3
0 2 4 3 1 4
[ 24+40+0 24240 —-2+3+4+0
=| -140+6 —-14+6+2 1+9+8
| 0+0+12 0+4+4+4 0+6+16
2 4 1
= 5 7 18
| 12 8 22
1 0 -1 0 1 2
19. (a) AB=|2 0 1 2 10
01 1 0 -1 1
[0+04+0 140+1 240-1
= 04+04+40 24+40—-1 44+0+1
| 0+240 0+1—-1 0+0+1
[0 2 1
=015
|2 0 1

20.

21.

22.

[0 1 2 1 0 -1
(b) BA=|2 1 0 2 0 1
0 -1 1 01 1
[0+2+0 04+04+2 O0+1+2
= 24+24+0 0+0+0 —2+14+0
| 0—2+0 040+1 0—-1+1
2 2 37
= 4 0 -1
-2 1 0
10 =171 0 -1
() A2=1]2 0 1 2 0 1
01 1[[0 1 1
[1+0+0 0+0-1 —-1+0-1
=] 24+0+0 0+0+1 —-24+0+1
| 0+24+0 04+0+1 0+1+1
1 -1 -2
=2 1 -1
|2 1 2

[0 1 2 0 1 2
(d B*=]2 1 0 2 10

0 -1 1 0 -1 1
[0+240 04+1—2 0+0+2
= 04+240 2+14+0 4+0+0

| 0-240 0-1-1 040+1
[ 2 —1 2
= 2 3 4
2 2 1
It’s probably simplest to refer to 19(a) and 19(b)
above.
3 -1 2
@ wee=| 5 T[T
B 4 5
-2 -7
1 212 7
ABC =1 4 } 1 —1]
[ 4 5
| -2 -7

=[4 5]
ABC)=[1 2] [g _3}
=[4 5]
(a) A(B+C)::Z éH_i ﬂ
i
AB—%AC:::_Z Z}—+[§ i}
-4 %]
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Solutions to A.J. Sadler’s

23.

24.
25.

26.
27.

2 0 2
(b) AB+C) = _3 1}{6}
_ 4
10
AB+AC=| O
T =7 7
_ 4
10
[ ka k:b
(kA)B = ke [
_ [ kae + kbg  kag + k:ah
| kee+kdg  keg + kdh
[a b ke kf |
A(kB)i_c d}{kzg kh |
_ [ kae + kbg kag + kah
| kce+kdg  kcg + kdh
_ ae+bg ag+ ah
k(AB)_k[ceerg cngdh}
| kae+kbg kag+ kah
" | kce+kdg kcg+ kdh
(kA)B = A(kB) = k(AB)
O
No working required.

No working required. (Write down the dimen-
sions of each matrix, then this question becomes
a repeat of the previous one.)

No working required.

Consider each possible permutation of two ma-
trices:

B C
A | AA | AB | AC
B | BA | BB | BC
C|CA | CB|CC

then simply decide which products have dimen-
sions that allow multiplication:

A B C

Al (2x2)(2x2) | 22=23| (2x2)(2x1)
B (1x2)(2x2) | &x2tx2)| (1x2)(2x1)

C | @22y | 2x1)(1x2) | L2xb2xt
Note: BC 4s a valid product even though not

listed in Mr Sadler’s solution. (It results in a
1 x 1 matrix.)

()'1 -1 0] [ -1 -2
Yl2 o0 2|7 4 0
(2 071 -1 2 -2
<b>_32H2 o|=17 3
(101 1 9
3105 18
@ [0 3 3]]3]=]|12
12 0|[1 11
(2 0 3 13

111 9
3104 15
) |03 3||3]|=]15
12 01]2 10
2 0 3 14

30. Initially:

31.

32.

33.

34.

35.

500 8000 500 250

0 g 15000
) = | 15000
500 3000 500 500

12
10 15000

All client portfolios are initially worth $15 000.

1000 5000 400 270 0 ;31 17700
500 8000 500 250 2'0 = | 19300
500 3000 500 500 10 18800

The portfolios of Client 1, Client 2 and Client 3
are worth $17700, $19300 and $18800 respec-
tively.

1000 5000 400 270‘|

Two years later:

[ 15 10 ] 13;8 le = [ 18125 55 |

The order requires 18125mL of drink and 55
burgers.

(a) Pis3x 3 and Qis 1 x 3 so QP is possible
and PQ is not.

5 5 5
(b) QP =75 125 180 || 25 25 14
2 1 3

= [ 4610 3680 2665 |

The product shows the income per night for
each hotel when all rooms are in use.

(¢) Refer to the answer in Sadler.
No working required.
No working required.

Remember that the multiplication must make
sense.  We need to multiply the times for
model A (i.e. the first row of P) with the
number of orders for A; it makes no sense
to multiply any of the times for A with the
number of orders for B. PQ has as its first
element (cutting A)x(orders A)+(assembling
A)x(orders B)+(packing A)x(orders C) and
thus makes no sense. In contrast, RP has as
its first element (orders A)x (cutting A)+(orders
B)x (cutting B)+(orders C)x(cutting C): the
models are not mixed and the product makes
sense. This should also make it clear what this
first element is: the total cutting time. The
meaning of the remainder of the RP should be
obvious.
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Exercise 3C

1-8 No working required. 26, A? _2A — 13 8| |6 8
- 2 5 2 =2
9 1 1 -1 1 -1
T2x1-1Ix1| -1 2| | -1 2 _| 70
i 0 7
103 12 4[ Z_:Q), :{ i_g] n
X3z - k=T
1 1 1 —1]_1[1 -1
" 9x1—-1x-1|1 2] 3|1 2 1 1 0 2
J 27. A7 =
- 0k+10 | =5 k
12 1 2 3| _1 2 -3 5
" Ix2-3x1| -1 4| 5[-1 4 10A-L — 7(5) k}
1 31 1] 31 r
13, ————— = — 4| B -2 0 2
3><3+1><1[—1 3} 10{—1 3] A+10A1—_5 O}+[_5k
PR B Bt S I Bt B Tk oo
"9+1| 1 -3) 10 1 -3 L0k
15. Matrix is singular and so has no inverse. =kl
16. Matrix is singular and so has no inverse. k=5
17. Matrix is singular and so has no inverse. 28. (a) No working required.
_ _ b) 16 x5+5x —14 =10
18, 1 1 y | _ 111 —y (b)
rx1—-yx0| 0 = z| 0 =z

© A_lz% 11
19.12)[_(1) _(1)]_{_3 —(1)] zE121[]2 3}

2 3
1 -1 0 -1 0
20. _1_0{ 0 1 ] 1{ 0 1] (d) No working required (since we've already
_ calculated the determinant of B).
:{o ~1 (e) AC=B
“1pA _ A—1
21. No working required. ATAC=AT'B
r C=A"'B
929, 5 3 A= 2 11
3 2 |1 6 _[1 1“ 16 —5}
2 315 3],_[ 2 -3][2 1 2 3] -4 5
-3 ) 3 2 T -3 5 1 6 2 0
A 1 4] | —-10 5
-1 =3
() DA =B
5 1], [ 71 1 ma—1
23. 3{3 1]&7{15 3] DAA™! = BA
B{SIH 1—1}:[71“ 1—1} D=BA"!
3 1 -3 5 15 3 -3 5 { 16 _5][11}
(2 -1 | -14 5 2 3
B_{?) O} 6 1
2. [1 Z}C:[—l 4 72] :{_4 1]
0 -1 1 -1 1
71{7(1) 7?“(1) 7?]01*1{7(1) ?Hii :iL 7?] 29. (a) No working required.
-1 -2 0
c=-1[ 7} 7 1] (b) pto [ 1 —1}
_[ 12 0] 443 -3 -4
Tl o—1 [_1 1}
25. D[;1 *f]&:[—z -6 | B 3 4
1 1 -2
4 =311 13 17 13 -1
o[ el 3] | @ aegty[h ]
1
D=-[10 —30] IR I
=[1 -3] 610 6
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Solutions to A.J. Sadler’s

4—3

[ o2 -1

-5
(e) R(P+Q)=Q

32. (a) 3x—24=0
z=238
(b) 22 —-16=0
T =34
() 2>—2-20=0
(x—=5)(x+4)=0

r=25
or z=-4
33. F=EY(EF)
_1[2 6
2|4 -6
1 3
12 -3
G = (GE)E™!
_1[6 -8
210 4
3 -4
10 2
34. AC=8B
C=A"'B
4 -2 177 -1 -6
2 1 =8 =4 1
[—13 1} L 7
18
|:21
1 4
(]
35. CA=B

36. (a) No working required.

(b) cA=B
C=BA!

a6 1 36 —70
T | 16 36 |30x36—70x16| —16 30

124 56 36 70
TTA0 16 36 || 16 30

_ 1 [=32 0
40 0 —40

% ¢]

37. C=A-CB
C+CB=A
CI+CB=A
CI+B)=A
COI+B)(I+B)'=A(1+B)™!
C=A(I+B)!

38. A =BC-AC
=(B-A)C
B-A)1A=B-A)"YB-AC
C=(B-A)""'A

[ —1 0] -3 5
B=A= _[ 16]

= O

|
—_
|
DT D TN Ot
i L

(11 2

I
ot
~N O
I



Unit 3D Specialist Mathematics

Exercise 3D

39. P-PQ-PQ*2=Q

PI-Q-Q%)=Q
P=QI-Q-Q)"
C 0
Q22_715 4 |
(1 0 -1 0 10
I’Q’Q2:>0 1]’{ 5 —2]’{—15 4}
10
10 -1
- -1 0
(I_Q_Q2)1:_1|:_10 1:|
[ 1 0]
10 -1
[-1 0 1 0
P=1 s 72H10 71}
_’ _1 ]
T -15 2

Exercise 3D

1-6 No working required.

7. (a) No working required. (By this stage you
should be able to find the inverse of a 2 x 2
matrix in a single step.)

—
=3
~
—
|
ot W
|
= DN
I
—
< B
1
I
[
NoRIEN
| S

|
Ll

8. (a) No working required.

40. (a) No working required.
(b) No working required.

() BA =[ 860 740 |
BAA™!=[860 740 JA™'
B = 860 740]{2?}1
1[ 7 -5
= [ 860 740]2[_8 6]
=[50 ]
[w y]=5[50 0]
z = 50
y =170
3 1 z [ 2
o 3 ][0] =10
T 2

| — |
<
—_
I
1
|
|
W =
—_
1

| 5
[ 3
T
r=3
y=-7
3 1 T 8
o [3s][v]=18]
T _1 3 -1 8
y| 2| -7 3 13
[ n
9| —17
r=2>5.5
y=—8.5
8—11+10 —4+2+2 2-8+6
10. (a) AB=| —4-114+15 2+2+3 -1-8+9
~12+422-10 6-4-2 -3+16—6
700
=10 70
00 7
=TI
(b) 71=AB
1
I=-AB
7

A= A*%AB

A"l = 1B
7
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Solutions to A.J. Sadler’s

T -3
(c) Aly | = 7
EA 5
[z ] -3
y | =A7! 7
A 5
-3
= -B 7
5
1 12+14-5
:§ —33—14+40
| —15+7+15
[ 21
1
=z -7
|7
3
=1 -1
1
r=3
y=-1
z=1

Miscellaneous Exercise 3

1. No working required.
— fQ O to O
2. (a) 2z2=2x3cis5F = 6cis G

(b) 3w =3 x 2cis (—2?”) = 6cis (—%ﬂ)

(c) zw=3x2cis (3F — ZF) =6cis T

6 3
(d) %: gcis <56W+2;T>
9
= 1.5015%
= 1l.5cis <327T - 27r>
= 1.5cis (—g)
(e) iz = 3cis <567T + g)
8
= 3015%

4
= 3cis (; —27r>
2T
:3 i _—
01s< 3 )

—w=2cis (—& 4+ 1) =2cis 3

—
—
—

(g) No working required.

(h) No working required (using the answer to
(c) as the starting point).

11. No working required for (a) and (b) is purely cal-
culator work to determine X = A~!B, then in-
terpret the result.

(i) No working required (because zZw = zw).

(G) 2*w® =32cis (56” X 2) x 23 cis (2; X 3)

— 9 x 8cis <57T —27r>
3
. T
= T72cis (f§>

It is useful to remember that

s T
.1—0182

e —1 =cism = cis(—m)

4. Write the dimensions for each matrix and rear-

range so that adjacent numbers match:
B A C

1x2 2x3 3x4
Before doing any calculations, it should be clear



Unit 3D Specialist Mathematics

Miscellaneous Exercise 3

that this will result in a 1 x 4 matrix.

0 -1 2
=[2 2 1]
11 0 -1
BAC=[2 2 1]|0 1 -1 3
31 4 0
[56 5 2 4]

6
5 A= /x —2x + 3dx
3

[
= (

72—36—|—18) (9-9+9)
=54
= 45 units?

6. (a) LHS = el(@+F)
_ eiaJriﬁ
_ eiozei,B
=cisacis 3
= RHS

(b) LHS = cos(a + ) +isin(a + B)
= cosacos 3 —sinasin 8
+ i(sin acos 8 4 cos asin 3)
= cosacos 3 — sinasin 3
+isinacos 8 4 icos asin 8
= cosacos 3+ icosasin 3
— sinasin 8 + isin acos 8
= cosa(cos B + isin ()
+i%sinasin 3 + isina cos 3
= cos a(cos § + isin 3)
+ isin a(isin 8 + cos f)
= (cosa +isina)(cos § +isin )
=cisacis 8
= RHS

7. No working required.

(For (c), think 4™ = 4cis(mz) so the set de-
scribed is the points z = rcisf having modulus
r =4 and argument 0 < 0 < 7.)

2
8. A:/ 2sin? z dz

3

(second quadrant)

—\/§+i:2cis%7T

12
(f\/§+i) =22 ¢is (567T X 12>

= 4096 cis(107)
= 4096 cis 0
= 4096
dy
10. — =6x—1
dz *

=11

y—y1=m(x—x1)
y—5=11(z —2)

y =11z — 17
11. 2x+2yj—y20
dy
=-2
d:v o
dy _ =
de g
_3
4

y—ylzm(ﬂ?—xl)

y+4=g(9c—3)

dy+16 =32z -9
3x — 4y =25
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Solutions to A.J. Sadler’s

12. Points where x = —2:
—2y+y* - (-2 =11
v -2y +8=11
P —2y—3=0
(y=3)y+1)=0
The points are (—2,—1) and (-2, 3).

Differentiating:
dy dy 2
— +2y—= —3z° =0
y+xdw+ydx v
dy dy 2
= Loy — _
xda:+ ydx 3x Y
ﬁ(az+2y):3x2fy
@_33:2—3/
dr  x+2y
At (=2,-1):
@712+1
de  —2-2
__13
4
y—y1 =m(z—m)
13
dy+4=—-13x—26
13z + 4y = —30
At (-2,3):
%_12—3
dz  —-2+6
_9
4

y— 1 =m(z — 1)

y—3:§(m+2)
4y — 12 =92 + 18
9z — 4y = —30

13. (a) The column matrix Y is useful. When form-
ing the product XY, the number of units of
the commodities is multiplied by the cost of
the corresponding commodity.

[ 100 + 120 + 200

150 + 60 + 200

| 50+ 180+ 200

[ 420
410
430

(¢) The pro_duct gives the total cost for each of
the three models.

14. The initial case, where n = 1:
1
—1
Rps = =1
r—1
=r

L.H.S.

10

15.

16.

The statement is true for the initial case.

Assume the statement is true for n = k, i.e.

r(rF —1)

r4+r 4t k=
r—1

Then forn =%k +1

LHS. =r+7r+r°+. . +rF oM

)

r—1
_ ot =1 1)
=1 r—1
vk =1) k(e —1)
-1 r—1
ek —=1) (Rt — k)
- or—1 r—1
(R =14k — k)
B r—1
et
=——"
=R.H.S.

Thus if the statement is true for n = k it is also
true for n = k + 1.

Hence since the statement is true for n = 1 it
follows by induction that it is true for all integer
n > 1. O

For the matrix to be singular, the determinant
must be zero. For this matrix the determinant is
222 4+ 4. This quadratic has no real roots, so the
matrix cannot be singular for x € R.

ko4 k4
A22_73 71H73 71]
[ K2-12 4k74}
| -3k+3  —11
[ k2 —12 4k—4 ko4
R P }*[—3 —1}
[k +Ek-12 41f}
| -3k —12
[0 P }__k2+k—12 4k}
q —12 | -3k —12
4+k—12=0
(k+4)(k—3)=0
p =4k
qg= -3k
k=—4
p=—16
q=12
ork=23
p=12
q=-9

Reject the first solution set because it does not
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satisfy p > 0 and conclude

k=3
p=12
q=-9

Inz

Inz =0

rz=1

The coordinates of A are (1,0).

dy (1) (x) = (Inz)(1)

b) —= =-%
(b) dz 2
1—Inx
At B,
dy
— =0
dz
1-lnx
z2
1—Inz=0
Inz=1
r=-e
Inx
y=—
T
_lne
T e
1
e

The coordinates of B are (e, 1)

Py (-HEH -0 -h) ()
(c) da? v

—x—2z+2xlnzx
4

T
2zlnx — 3x
4

T
B 2lnz — 3
=—
At C,
%y
dz?
2Inz — 3
3 =0
2Inz —3=0
Inz =15
o — ol
Inx
y=-—
x
_ 15
el
=1.5e" 15

The coordinates of C are (e!:?,1.5e71%)

11

18. Because of the symmetry, we need only consider

one quadrant. The positive x—intercept is at
8 —16=0
T =2.

Rewriting the right bound in the first quadrant
as a function of x gives

y=+v8r —16
The z—coordinate of the top-right point is given
by the intersection of the top and right curves:
L o

\/8$—16:2+§x

1 1
8r —16 =44 —a2* + —a*
x +2x +64x

This looks messy to solve, but there’s a simpler
approach: based on the symmetry we know that
this point also intersects the line y = x, giving us

1
2+§x2:x

16 + 22 = 8z

22 —8x+16=0
(x—4)2=0
r=4

The area in the first quadrant is given by

4 4
1
A:/ 2+§;1:2d:17—/ V8xr — 16dx
0 2

Although we should be able to calculate this,
there is again a simpler approach. Rather than
use the square root function for the lower bound
of the region we will find only the area above the
line y = x. Based on the symmetry, we know
that this will give us half the area of the first
quadrant (or one eighth of the total area).

R |
A:2/ 24 =2% —zdx
0 8

x? 4
— 4 -
{x(—i—m x)L
42
=44+ ——-4) -0
(4+35-4)
16
3

Thus the total area is & ~ 21.33cm?.

(Note the correct units for this answer are square
centimetres, not square units as shown in Sadler.)

It should be noted that questions like this have
several different paths to the correct answer,
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some much simpler than others. You should al-
ways be on the lookout for a simpler approach,
even if it means changing track part way through
the problem as I have done here.

Another approach to this problem, possibly sim-
pler still, would be to consider the area as an 8 x 8
square with four parabolic ‘bites’ taken out of it
and determine the area of each of these bites as

[

— (24 x 3 da

16
=16 — —
3
16
Total area = 82 (16 — 3)
_ 64
3

If T were preparing this as a “display answer”,
I would include only the determination of the
points of intersection and then this last approach.
I leave the other work in this solution simply to
show students the kind of thinking process that a
capable student would go through for a complex
problem like this.

(a) The curve intersects the x—axis in the given
domain at = 0 and x = 5. The area
enclosed by the curve and the axis is then

(using the calculator)

A= / 1322 (1 — sin z)]

=0451 (3dp.)

But this is not the exact value we require,
so we’ll use the calculator to give us the in-
definite integral, then substitute to get the
exact area:

O vl

A= [ac?’ + 322 cosz — 6xsinx — 6COSJJ]

(2 5) o

3

%—37r+6

(b) The curve intersects the line in the given
domain where

2572z — )

T 6 = 32%(1 — sinz)

12

for which the calculator gives solutions at
xz = 1.571 and x = 2.618. However, these
are not the exact values we will need for the
bounds, so it needs further work. The first
solution looks like 7 which we can confirm:

257 (21 —
Br2r =T 6 90201 — sina)

Guessing that the second intercept is also a
multiple of m we obtain 2.618 =~ 0.83337 =
‘%“. We can also confirm this:

25w (22 —
MG = 322%(1 — sinz)

2572

The area enclosed by the curve and the line

is then
A= / 25m(2 )6 32?%(1 — sinz)|
=2.355 (3 d.p.)

Again, this is not the exact value we want so
we’ll again use the calculator to obtain an
indefinite ingtegral and proceed from there.

T 257 (20 —

A:/5 M673x2(1fsinx)
B

51

[ —162° 44622 cos(z)—25z> 7 ]6
16

16
4 —96x sin £—96 cos z+259:7r

.
- (713175;3 — 407 — 503" 48\/3)
16

3
B 487

16
12173 25+/372
_l2e® w 25VBr? L e
432 2 24

This is a challenging calculator task. Calcula-
tor skills involved: graphing, solving equations,
finding definite and indefinite integrals, evaluat-
ing an expression in x given a particular value of
x, storing intermediate expressions in variables,
defining functions, etc.
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