Practice Questions of Lecture 38 to 43_Solution
Q.1: Identify the surface x*—4y*—-4x+8y—4z=0 and y— and z—intercepts.
Solution:

X —4y* —4x+8y-42=0

X? —4y* —4x+8y =4z

x2—4x+4—4(y2—2y+1):4z
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= Hyperbolic paraboloid
y —intercept:

z
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Z —intercept:

x=0,y=0 =1z=0

Q.2:  Identify the surface 4x* +25y* —z? —8x—50y + 6z +138=0 and trace in all

coordinate planes.
Solution:

4(x* —2x+1)+25(y* -2y +1)-(2° —62+9) =-100
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Hyperboloid of two sheets
Trace in yz—plane: Put x=0
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(Zg;) —(;;;;)5 =1 = Hyperbola

Trace in xy —plane: Put z=0
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(Xz_sl) +(y;1) :_1%10 — No Trace
Trace in Xz—plane: Put y=0
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Q.3: Inan equilateral triangle, show that secB =1+sech.
Solution:
We know that

cosh =cosccosa+sincsinacos B
cosh—cosccosa

sincsina
Since triangle is equilateral,a =b = a, hence

= CO0SB =

cosh—cos® b

sin’b
_ cosb(l-cosb)  cosb(l-cosh)  cosb
~ 1-cos’b  (1-cosb)(1+cosh) 1+cosh

_ %ecb _ %e;zb 1

h "~ sech+1
1+%ecb - 1+sech

Taking reciprocals on both sides,

cosB =

=1+secb

cosB
=secB =1+secb

Q.4: Prove that in a spherical triangle ABC
sinP - \/sin(s— b)sin(s—c)

2 sinbsinc

, where 2s=a+b+c.

Solution:



As we know that
Zﬁn?gzl—amA

_ cosa-—cosbcosc
sinbsinc

__sinbsinc—cosa +coshcosc

B sinbsinc

_sinbsinc +cosbcosc —cosa

B sinbsinc

_ cos(b—c)—cosa

- sinbsinc

at+b-c . a-b+c

sin

( sinasin  +cosa cos S = cos(a —,B))

2sin
= 2 - 2 (vcma—cwﬂ=29n
sinbsinc

Since 2s=a+b+c
_a+b+c
2
a+b+c_Cand s_b:a+b—c_

ﬁ+aﬂnﬂ_aj
2 2

b

a+b-c and S_b:a—b+c

» A 2sin(s —c)sin(s —b)
2 sinbsinc
N sinzé _ sin(s—c)sin(s—b)
2 sinbsinc
A \/sin(s—c)sin(s—b)

=sin—= - -
2 sinbsinc

Hence 2sin




