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ENGLISH VERSION

Instructions : (1) Asper the instructions No. 1 of the page No. 1
(2) Figures to the right indicate marks.
(3) Follow usual notations.

1 (@) Answer the following : 5
@) State De' Moivre's theorem.
@) Write expansion of tang 1n terms of o.

@i1) Write the principal value of Logx.

@av) State the condition that non-homogeneous
system of equations has no solution.

© Yllabelt=

(b) Answer the following with calculation. 10

2 -1 4
Q0 If A=[6 3 12} then find py(4).

@) If characteristic roots of a matrix A are -2, -2 and
4 then find characteristic equation of A.

@i) Eliminate 9 from x= cosh’0+sinh’ @ and
y =2sinhBcosh6.

(iv) Prove that sin2x+isinh2y = 2sin(x+iy).cos(x—iy).

(v) Wether vector a=(x+3y)i+(y—3z)j+(x-22)k is
sole noidal.

2 (@) Obtain the expansion of cosn® and sinn6 in 6

terms of cos® and sin® (where pe N)
(b) Prove that tan”! (coshe —sinh 9) = % sin”! (sech 9) ) 6

fim 0+ 2sinH —sin 30 __é
90 0+ tanB—tan26 14 -
OR

(0 Prove that
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2 (a) Obtain the expansion of coso in terms of o 6
(where ¢ 1s in radian).
(b) Prove that 6

(2 coshO — 1) (2 cosh 20— l)(2 cosh 40 — l)(2 coshO+ 1) =2cosh806+1

© If x, =cos(%r)+isin(%r), r=123... then prove that 6

X|. X9, X3 upto infinity =cosr.
3 (a) Find the value of Log(a+iB) , a,peR. 6
o0
(b) Separate |, ix into its real and imaginary parts. 6
1 \/§+i 1 )
© Prove that lan [ 5 jzz{(4”+l)“+’1°g3}. 6
OR
3 (a) State and prove Euler's theoem and hence express 6

express cosO and sin® in terms of exponential function.

®) If o+iPp=sin"! (u+iv) then prove that the equation 6

having roots ¢n2q and cosh?f is x2 —(1+u? +v* |x+u? =0
g sin“ o

: (cosh2y —cos2x)
P that. logsin(x+iy)= %, 1o 6
© rove tha g ( y) A JoS 5
+i tan™! (cotx- tanh y)
4 (a) Prove that every square matrix A can be expressed 6
uniquely as P + i @ where P and @ are hermitian

matrices.

by If A=[a,-j] where @; =iXj then show that matrix A 6

1s symmetric and if a; =i - j? then show that A is

skew symmetric.
(© When two linear systems 4 X =5 and 4, X =5, 6

of equations in n-unknowns are called equivalent. Show
that following system are equivalent.

2x+3y+2z=3 %x :%

3y+ z2=0p ooq 157271
x—2y:] 3y+Z:O
OR
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3 -6 2 -1
Ao -2 4 1 3
4 (a) Express a matrix 1o 0 1 1 | into the 6
1 -2 1 0
row-reduced Echelon form.
1 2 1
() Find py(4) for matrix 4= 3 2 3 2 ) 6

-1 3 0 4

-1 2 3
(© Find the inverse of a metrix A=12 1 0 by 6
4 0 5
applying elementary row-operations.
5 (a) Solve the following homogeneous system of linear 6
equations :
x+y-3z+2w=0
2x—y+2z-3w=0
3x=2y+z—-4w=0
—4x+y—-3z+w=0
(b) dJustify Cayley — Hamilton theorem for a matrix 6
1 3 0
A=|3 =2 -
0 -1 1
(© @ For non-singular matrices A and B show that 6
eigen values of A~!B and BA~! are same.
(1) Prove that there exist unique eigen value 6
corresponding to a given eigen vector X.
OR
5 (@) The system of linear equation is 6
x+y+z=06
x+2y+3z=10
Xx+2y+Ahz=p

find the value of ) and pfor which the system has
(1) No solution

(1) Unique solution and

@ii) Infinitely many solutions.
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8 —6 2
(b) Find the eigen values of a matrix 4A=|{-6 7 —4 6
2 —4 3

and obtain eigen vector corresponding to the smallest
eigen value.

(©0 @ If eigen value of a non-singular matrix A is } 6

then show that eigen value of matrix adjA is |‘%

@) Prove that there exist inifinite eigen vectors
corresponding to a given eigen value.

6 (a) If , and p are differentiable vectors of scalar 6

variable ¢ then find %:Z(ZIXB) and hence prove that

- -
d/ |z dal_~ _da
A,Z(Clx—dZJ—aX—dtz .

(b) A particle 1s moving such that its position vector 6

r=coswti+sinwt j (where  is constant) show that

@) Velocity of a particle 3, is perpendicular to 7.
(i1)
© If f=x*+,*+3xy: then find grad f and check wether 6

ale<|r|.

grad f 1is irrotational.
OR

6 (a) Define the 'curl' of a vector point function ? and 6
prove that

curl (¢;):(grad Q)X v+ curl v,
b If ?zxy2 ;+2x2yj—3y22/; then find dl’v? and curl? 6
at point (1, -1, 1).

(© If r=qgcosti+asin Z} +attanok then find the value of 6

dt di* dr |-
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