D
(REVISED COURSE) Q P Code : NP-17690
(3 Hours) [Total Marks : 80

N.B.: (1) Questions No. 1 1s compulsory.
(2) Attempt any three from the remaining questions.
(3) Assume suitable data i1f necessary.

1. (a) Provethat Sech™ (sine) = log(cot —2—] 3
(b) Ifx=cosO-rsinf, y =sinf + rcos® ] _ N
dr  x '
prove that i
A v
(¢) If x=e'secu, y=e tanu )
find J(MJ
| X,V
(d) Ify=sinpx + cospx 3

|
Provethat y =p"[1+(-1)" sin)2px)]*

(é) Find the series expansion of log (1+x) in powers of x. Hence prove that 4

logx=(x-1)--1-2—(x-l)2 +—§-(x—1)3 ........

(f) If‘A’isskew-symmetric matrix of odd order then prove that it 1s singular. 4
2. (a) Show that the roots of the equation (x+1)° + (x-1)°=0 are given by 6
4
_jcot| 2™ +1)n,n:0,1,2,3,4,5.
v 12

(b) Find two non-singular matrices P & Q such that PAQ is in normal form where 6
12 3 - 41
A=[2 1 4 =5
RlFg—5 -5 7

Also find rank of A.

1

(¢) Ifx+y=2elcosdh, x-y=2iedsind & u 1s a function of x & y the prove that 8

- 9%u du o u
o+ ~ = 4Xy —
o6 O OXOY
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3. (a) Findthe value of A for which the equations X +2x +x, =3, x +x_+x, =2, 6
3x,+x,+3X, =A? has a solution & solve them completely for each value of A.

(b) Divide 24 into three parts such that the product of the first, square of the second ¢
& cube of the third 1s maximum.

\ |
(¢c) (1) If casec[—} +ix (=u+iv provethat (u*+ v¥)? =2 (u?- v?) 4
J .‘ |

11) Prove that tan| i lo .
() ' ga-frfb/) a’-b* 4

\

( [a—fb W\ 2ab

ad(u, v) —

4. (a) Show that o )=6r"sin29 giventhatu=x*-y* v=2x*-y*& 6 ~
X,y

X =rc0s, y=rsinf.

) foa=1+iB=1-i&cot®=x+1

. 6
prove that (x + o)"+ (x + §)" = (0. + B) cosnd cosec"d.
(¢) Using Gauss-seidel method, solve the following system of equations upto 3 q
1teration. -
JX-y=9
-X +3y-z2=4
-y +5z=-0
J.  (a) Using De-Moivr’s theorem, prove that 6
51'1168 =16cos‘0-16cos*0+3
sinb
| x_ . | -
(b) Expland _x 7 impowers ofx. - ’
[ h irex+1-“1+1x2— 1 o
ence prove taat ) _e"‘ 1 127 "7

sin”'x - = -
(¢c) Ify=—me— . '

prove that (1-x*)y - (2n+ )Xy ,, -(n+ 1)y ~ 0. Hence tind y (0)
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(a)

(b)

(c)
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Examine the linear dependence.or independence of vectors (1, 2, -1, 0), 6
(1: 33 15 3): (4: 2:- l: '1) & (6:& 1: O:r '5)

A
Ifu:f(x_y,zux prove that 6
Xy Xz
kz—a—u-+y2£u-+zza—u-= 0
ax oy | oz
(1) Fitastraight line to the following data with x - as independent variable. 4
X : 1965 1966 1967 1968 1969
Y : 125 140 165 195 200
(ii) Evaluate lim  (1+ tanx)*" 4

X —> ()



