K. J. Somaiya Institute of Technology, Sion, Mumbai-22
(Autonomous College Affiliated to University of Mumbai)

Nov — Dec 2023
Program: B.Tech. Scheme: III
Examination: FY Semester: |
Course Code: BSC101 and Course Name: Engineering Mathematics [

Date of Exam: 22 i 2.] 2023 Duration: 2.5 Hours Max. Marks: 60

Instructions:
(1) All questions are compulsory.
(2) Assume suitable data, if necessary.

Max. BT
Marks | co leve
1
Q 1 | Solve any six questions out of eight: 12
i) | Using De’Moivre’s theorem prove that 2 1 A
(1+iv3)’ +(1-W3)" = —28.
i) |Iftanhx = %, find the value of x. 2 2 A
iii) P 9%z 2 3 A
Ifz=xY + y*, find P
iv) |Find y,, if y = e®**sin?x. 2 4 A
v) | If A is Hermitian Matrix, then prove that iA is Skew — Hermitian 2 §
Matrix.
vi) | Determine the interval (a, b), in which solution to equation 2 6 A
3x3 — 4x? — 4x — 7 = 0 lies.
i 2y? a d 3
Vi) | ipy = ‘/—XE:-—‘:W, find the value ofx(—a% + 3’33- 4 - &
viii) | Find the rank by reducing the following matrix to echelon form. 2 5 A
R a2 e
[1 —1 2 —1]
3 1:0 _ &
Q.2 | Solve any four questions out of six. 16
i) | Ifsin6x = acos® x sinx + bcos3x sin® x + ¢ cos x sin® x, find the 4 1 A
values of a, b, and c.
ii) ia iBY — a-pB : [atB 4 2 A
Prove that log(e'® + e") = log {2 cos( 5 )} + l{ . }
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iii) [a b ¢ 4 3
Find a, b, ¢ if the matrix - —2 1 2] isorthogonal.
F -2 2
i ey dz 2
V) | Ifz = tan 1(;), F=2ty=1-1¢2 prove that — = —. 4 4
v) s X% 4 5
Ify = P I find y,,.
vi) | Using Newton Raphson method, find a root of x3 — 2x — 5 =0 4 6
correct to three decimal places, start with x = 3.
Q.3 | Solve any two questions out of three. 16
i) If a, o, o, a* are the roots of x* — 1 = 0 then find a and prove that 8
(1 -a)(1- a1 -’} (1 —a*) = 5.
i) | Investigate for what value of A, the equations below has a 8 3
solution and solve them in eachcase.
x+2y+2=3, xt+ty+z=4 3x-!-y+3z=}t2
iii) | Find the stationary points and extreme values of 8 3
x3+y3 —63(x+y)+ 12xy.
Q.4 | Solve any two questions out of three. 16
i) |Iftan (o + iB) = x + iy then prove that 8 2
(i) X+ y2 + 2xcot20. = 1
(i)  x*+y*—2xcoth2B+ 1=0
i) | Ifu=x3sin~? (Z) + x*tan™? (Z), find the value of 8 4
X X
22U o O a0u ou o
X = + 2xy T + y 572 X o= + yay at(1,1).
iii) | Using Gauss — Seidel method solve the following equations up to 8 6
e 4 — iterations.
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