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Course Code: BSC101 and Course Name: Engineering Mathematics I

Duration: 2.5 Hours

Date of Exam: 234\ Lo

Max. Marks: 60

Instructions:

(1) All questions are compulsory.

(2) Draw neat diagrams wherever applicable.

(3) Assume suitable data, if necessary. All logarithms are taken with base e.

Max. |CO |BT
Marks level
Q1 Solve any six questions out of eight: 12
) Prove that (1 + iv3)" + (1 - iv3)® = —25. 02 |Co1 | A
if) Hx+ -’1; =2cos0,y+ % = 2 cos @, then find the value of xy + ;1; 02 Co1 A
sae 3
) Show that (1+ t"’mhx) = cosh 6x + sinh 6x. @ £02 A
1-tanhx v
iv) Separate into real and imaginary parts of {!°8(1+D, 02 C02 A
V) If u = e*, where x = tcost,y = tsint find % att = -Z— 02 Co3 A
vi i 02 Co3 A
) Ifu= G)x, find the value Ofx% +y Z—;.
vii) Find all the stationary points of f(x,y) = xy(3 — x — y). 02 Co4
viii) Determine whether the following matrix is unitary or not 02 Co5
Jv2 -2 o
A= B N2 <7 0l 3
0 0 2
Q.2 Solve any four questions out of six. 16
i) If cos 49 = acos* @ + b cos? @ sin® 6 + csin? 0, find the value of a,b | 04 Co1 A
and c.
ii) 04 Co02 A

Prove that sinh™?(tan 8) = logtan G + g)
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iii =l 9%u d%u 9%u _ 04 Co3
_ ) Ifu = sinh™? (x2+y2)' prove that x? 2 Bt +yi— o
—tanh3u

iv) If y = 2xV1 — x2, prove that 04 Co4
(1 — x¥)ynsz — 20 + Dxynes — (0* = Hyn = 0.

v) Find the points on the curve xy* = 54 which are nearest to the origin. 04 Co4

vi) Find the rank of the following matrix by reducing to normal form. 04 C05

rei2 -1 3
A= [ 3 40 _1].
-1 0 -2 7

Q.3 Solve any two questions out of three. 16

i) If cos a + cos B + cosy = 0, and sina + sin B + siny = 0 prove that 08 COl
(i) cos 3 + cos 3B + cos 3y = 3cos(a + B +y)

(i) sin 3 + sin 3 + sin 3y = 3sin(a + B + Y)
ii ~f (REYY _ Bn 1 xty 08 CO2
) Show that tan (x_iy) WS log (x_y).

iii) Investigate for what value of 4, the equations below has a solutionand | 08 CO5
solve them in each case. .
x+2y+z=3 x+y+tz=4 3x+y+3z=2%.

Q4 Solve any two questions out of three. 16

. 2

i) Ifu—xx+y + x®tan~ 1( 2+2 ) find the value of x* —+ 2xy6 6y+ o aa3

2 6 u du du
ay2 +y at(x y) = (1,2).

ii) The temperature T(x, y,z) at any point in the space is T = 400xyz 08 CO4

Find the highest temperature on the surface of the sphere x? +y%+
=L
iii) Find for what values of k, the set of equations 2x — 3y + 6z — 5t = 08 CO5

3,y—4z+t=14x-5y+8z-9t = k, has 1) no solution, 2)
infinitely many solutions, Also find solution in each case.
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