FUNDAMENTAL APPLIED MATHS

Chapter 1 Exercise 1A

Q.9. 5cm; E53°N.



FUNDAMENTAL APPLIED MATHS

Q. 10.
Q. 11.

Approximately 7 cm due East.

13 cm.

Exercise 1B

Q.1.

—

i)
(if)
(iii)
(iv)

(vi)

(vii)

(viii)

(iii)

(v) 23 —3b =231 —)) — 321 — 3))

V29, E 21° 48" N.
V8, NE.

5, E 36°52'S.

13, W 67° 23’ S.
V20, W 26° 34" N.
V2, NE.

%, SE.

1, W53°8’S.
2, W 30° N.
V12, E30°N.
4, due West.

Z+b=03—))+@ -3

— 5/ —4f
3—5):(37—/)—(27—3/)

=i+
b-32=0-3)-6 -)

——i-2

= 7]

Q3. X+y=0 +3)+00 +2))

(i)
(iii)
(iv)

(ii)
(iii)

=12 +5

V13

VT0F

X +y| =V122+52 =13

IX| + |y| = V13 + V104
=3.606 + 10.20
= 13.806

LX Y] < KT+ 1Y

(since 13 < 13.806)

4+ 8f
V16 + 64 = V80 = 8.944

V80 < V10 + V50
since 8.944 < 10.233

Q.5.

Q. 8.

Q. 10.

Q. 11.

Q. 12.

Q. 13.

Q. 15.

Q. 16.

V5 > V20 - V5
since 2.236 = 4.472 — 2.236

(i) Magnitude = V32 + 42 =5

. 1,.2 g
.. Unit vector = §(3I + 4))

(i) %(7 +2))
(i) i =)

(iv) %(—37 -
(v) %(\/?7 +))

k@i =)+ 14i +3)) =21 —11]
<2k + 4l = 2 and —k + 3/ = —11

Solving gives | = =2, k =5

47—2/?+t(77+5f)=k7+0/?
4+ 7t=kand -2 +5t=0

S t=04

V65 = V49 + k2

Sk==*4
V50 = 2p?

Sop = =5

V121 + k* = V125
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Exercise 1C

Q. 1. (i) |AB| = H cos@; |BC| = Hsin®
(i) |AB| = Hsin®; |BC| = H cos6
(i) |AC| = H cos®; |BC| = H sin®
(iv) |AC| = H cos6; |AB| = Hsin6

Q.2. (i) cosA = % sin@ = %
. _35 . ,_12
(i) cosA = 37 sin@ = 37
o VT VT
(iii) sinA = 77 tanA = 3
(iv) cos= Al
41

Q.3. (i) |AB| = 4V3 cm; |BC| =4 cm
i) [XY| =2m; [YZ] =2m

(iii) |[AB| = 10sin40° = 6.428 m
|BC| = 10 cos40° = 7.66 m

(iv) |XY| = 20 cos35° = 16.38 cm
|XZ| = 205sin35° = 11.47 cm

(v) |PQ| = 40 cos20° = 37.59 m
|QR| = 40sin20° = 13.68 m

(vi) |PQ| =12 cos60° = 6 m
|RQ| = 12sin60° = 6V3 m

(vii) |AB| =15 cosf = 12 cm
|[BC| = 155sin6 = 9 cm

(viii) |[RQ| = 78 cose = 30 m
|[PQ| = 78 sina = 72 m

(ix) |XY| = V13 cos6 = 3
|YZ| = V13 sinf = 2
(x) |AB| = V20 cosa = 4
|BC| = V20 sina = 2

Q. 4.

S
i=

7
T
_

X

x = ADJ = H sin6 cos¢

=)=

x = AD) = H cosa cosf

.XzH(LL _7
. v50/lv2/ 10
SH:x=10:7

Exercise 1D

Q.1.

() 2 cos60° + 2sin60°) =i + V3]
(i) 10 cos18°i + 10 sin18°]
= 9.511i + 3.09]
(iii) 8 cos45°7 — 8 sin45°]
= 4V2i — 42
(iv) — 20 c0os20°7 + 20 sin20°]
= —18.794i + 6.84]
(v) —V50 cos45° — V50 sin45%
= —5i — 5]
(Vi) 12 cos39°1 — 12 sin39°f
= 9.3252] — 7.5516]

11

~10 cosai — 10 sina;
= -8 — 6

13 cosﬁ; - 13 sin,Bf
=12i — 5

<l
Il

<i{
Il

+V =4 —11]

3

wW=—-U-+V)

> >
= —4i +11j




Q.3.

Q. 4.
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W] = V(=42 + (11)
= V137
=11.7
_1
Tan A = 2
=A=70°

Direction is W 70° N.

p= V8 cos45°% + V8 sin45°j
=20 + 2]

>

G =4cos30°7 — 45sin30°
= 2V3i - 2f

AP+ g=02+2v3)i+0

> H

7 = —10 cos40° — 10 sin40°j
= —7.66i — 6.428]
N

—10 cos58% + 10 sin 58°%)
= —5.299] + 8.48]

ny
Il

>
o+

11 c0s20°7 + 11 sin 20°j
= 10.33671 + 3.762]

~y
Il

-~
—+

> 2 ¥ ?
S +t=-2.6i+5.8

>

=12i

o Y

= —13 cosai + 13 sinaj'
= —12i + 5
. = 7 2 22
(i) .a+b=12i —12i +5j

= 5;, along thef—axis
(i) |3 +b| =5 units

(i) X =—25 cosAf + 25 sinAf
= —20i + 15
y=17 cosBi — 17 sinB/?
= 8 — 15/
.. 5> | - ¥ ? 1 ?
(i) ~.x +y=—=20i +15 + 8 — 15
= —127, which has no

5
j-component

(i) |X +y| = 12 units

Exercise 1E

Q.1.

Q.2.

o
= 10i

o]

= — 26 cosai + 26 sinaj’

- i 2 . 2
s.a+b=(10 — 26 cosa)i + 26 sinaj
No l?-component
=10 — 26 cosa = 0
= cosa =

= sing =

S Z b =0f+26

= 24j

o |a +b| = 24 units

- -
=4 — 4f

K oA
—5cosal + 5sinaj

Sl
I

%

~3+b=(—-5cosa)i +(—4+5 sina)j
No 7-component

=4 —5cosa=0

:>cosoz—i
5
:>sina=§
5
§+b=07+(—4+5(%)f
> >
=0 —j
Let |b| = x
3= —4i
- >
b=—x1+ﬁxj
2
=GN I N
a+b=( 4+2X)I+ 7%
g 1
No:-component:>—4+§x=0
=x =28
ie. |b| =8

- >

a+b =0 +4/3j
=
|a +b| = 4V3 units
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Q. 4. i =—10cos70°i + 10sin 70°f Q.6. () p =35 cosai + 35 sinaj'
= — 3.4200 + 9.397] _ 35(%)7 i 35(%7 o
Y X
Let 3| =x =3 =xi = 21i + 28 !
i ? > >
P45 =(=3.420 + x)i + 9.397] g =13 cosBi + 13 sinfj
No i-component = x = 3.420 = 13(2)7 i 13(i)}
P ‘ 13 13
. 2 > >
i.e. [s| =3.420 =12i + 5
Q.5. a=10cos@i + 10sin6j (i) ~p+q=21+28 +12i +5]
4\ 3\ > >
= 10(§)l + 10(§)1 =33/ + 33
=8 + 6] : =33
i sotan A 33 1
Let|E|=x:E:—xf = A = 45°
3 +b =8 +(6-x
= ki +0f
~x=6andk =8
Q.7. F=-—3.42i +9.397]
Let 5] = x
-3 =xcos10% + x sin10°j
= 0.9848x + 0.1736x]
> > 2 >
Sr+s =(=3.42 + 0.9848x)i + (9.397 + 0.1736x)|
Since (* + 3) is in a NE direction, the i andf components must be equal.
oo —3.42 + 0.9848x = 9.397 + 0.1736x
=x=15.8
Q.8. () |p|=V8+12=165 Q.10. 3 = 10cos80° + 105sin80°;
1G] = V(=72 + 42 = V65 = 1.736 + 9.848]
~ Pl =1q] Let |b| = x
-bit B
(”) //Slope// Ofp :j_) = % = m1 Therefore, b = Xl
i -bi = H ?
i-bit ~3+b =(1.736+x)i + 9.848
“Slope”ofqzi:—i:mz . N > 7
1_7 7 Since the direction of (a + b) is 21° 48/,
my Xm, = Y # —1 the slope of @+ E) must equal tan21° 48’
.. Not perpendicular . 9848 _
perp T73e 4 = 04
Q9. |-7i +]| =V49+1 = V50 —x=22.88

PG +))1 = |pi + pj|
- 2p? =50
=p =5 (sincep > 0)






