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V-A4-l1-Ex-13-F-11
A M. L
Con. 7380-13. GX-10003
(REVISED COURSE)
(3 Hours) [Total Marks : 80
N.B.: (1) Question No. 11is compulsory.
(2) Solve any three from the remaining.
T
1. (a) Ifo+ 1B =tanh [X"‘IT), prove that a? + 2= 1. 3
. 2 0’u  0%u
(b) Ifu=x°y+ e*¥ show that xBy  Dyox’ 3
[fu=1 — x(1 - xy(1 - z) show that 22 = 2
(c) u=1-x,v=x(1-y), w=xy(l —z) show that (X, y. z) ____)LX-J 3
2 3
(d) Provethatlog(l—x+x2)=-—x+-§2—+—2-;——- 3
+1y —p +16
(e) Express therelation in a, 3, v, 0 for which A = [ ng ilg [31 _liy ] 1S unitary. 4
(f) Find n'" derivative of 2*cos?x sin X. | 4
53 . : & N FT/'B
2. (a) 2°=(z+ 1)’ then show that z= — + -;- cot —- where 0 = 20 -’35- 6
(b) Find the non-singular matrices P and Q such that PAQ 1s in Normal Form. Also 6
fiind rank of A.
4 3 1 6
A= 2 4 2 2
12 14 5 16
(c) State and Prove Euler’s theorem for homogeneous functions in two variables 8
. 2 o"u 0% . &% u ou Jdu ¢
and hence find the value of X o2 + 2xy oxdy 7 N X% Ty

3. (a) Forwhat values of A the system of equations haveXnon-trivial solution ? Obtai 6
the solution for real values of A where 3x +y—-Ax=0,4x -2y —-3z=0, 2Ax + 4y 0.

(b) Find the stationary values of sin x siny sin(x +y). 6
(¢) Ifcos(x +iy)cos(u+iv)= 1, wherex,y,u, vare real. then show that tanh?y cosh®v =sin“u. 8
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Con. 7380-GX-10003-13. 2

4. (a)

(b)
(¢)

5. (a)
(b)

[fux +vy=a, —1-1—+-v—= I,Showthat-—u-(-?—)f-) +_Y_[_Q_Y_

X Y X

[f(1+itana)(! *1tanb) js real then one of the principal valuess (seca)scczﬁ.

Solve by Crout’s Method the system of equaitons 2x+3y+z=—-1,5x+y+z=
9,3x+2y+4z=11 LCO_@Q

If sin“e cos3e =a cos 6 + ccos 560 +dcos 76 then find a, b, c, d.

Use Taylor theorem and arrange the equaiton in powers of x.
T+(x+2)+3(x+2P +(x+2) - (x+2)

Ify = cos (msin™ 'x) prove that (1 ~x*)y_.,-(2n+ 1) xy_,, +(m*—n?)?Y =0.

Solve correctly upto three iterations the following equations by Gauss-Seidel method.
10x =3y -2z=3,4x~-10y+3z=-3,x + 6y + 10z= - 3.

If u = sin(x? + y?) and a’x%+ b?y? = c*find %

B N

Fitacurvey=ax + bx2 for the data :

x [ 12 |3
-




D
(REVISED COURSE) QP 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.

.  (a) Provethat Sech™ (sinf)= leg(cot —2—} 3
(b) Ifx=cosB-rsinf, y =sinO + rcos® : _ :
dr x '
prove that E—‘:l— = ';
LV .V
(¢) If x=e'secu, y=e tanu 3
.
find J MJ
| X, Y
(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

103)(:()(-1)--1-2-(}{-1)2 +-§'(X-1)3 ........

(1) If ‘A’ is skew-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
- icot[zn ! l)n,n:0,1,2,3,4,5.
12
(b) Find two non-singular matrices P & Q such that PAQ 1s in normal form where 6
1 2 3 -4
A= 2 1 4 =5
-1 -5 -5 7
Also find rank of A.
(¢) Ifx+y=2ecosd, x-y=2ie’ind & u 1s a function of x & y the prove that g
- 0%u 0*u o*u
PSS 4 = 4)(y ,
df o OXOY

Con. 11513-14, TURN OVER
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3. (a) Findthevalue of A for which the equations X, t2X,+tX, =3, X, tX,+X, =4, 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 cosec[—}ﬂx]:uﬂv prove that (u2{v2)2=2(u2-vz) ; 4
(11} Prove that tan{ i lo [a-fb n- 2ab1 ‘

: a + ib a‘-b? | !

o, V) 3 ' = w2 y2 oy = Dyl
4.  (a) Show that o )-—-—61- sin2@ giventhatu=x%-y* v=2x*y*& 6

X,y .

‘ X=rcosB, y=rsind.
(b) fa=1+iB=1-i&cotB=x+1 : p

prove that (x + )" + (x + )" = (c. + ) cosnd cosec"d.

(¢) Using Gauss-seidel method, solve the following system of equations upto 3

: . 8
1teration.
X-y=9
-X +3y-z2=4
-y +35z2=-6
J.  (a) Using De-Moivr’s theorem, prove that 6
81_1169 =16c0s*0-16cos’0+3
sino
— | X . A
(b) Expland _x 7 inpowers ofx. . 6
irexHa—H-}—xz L
Hence prove that 2 e 1 2" T 720
sin”'x _ | |
(c) Ify= ,,, -
J1-x’ | :

prove that (1-x*)y - (2n+ )Xy, -{n+ 1)y =0, Hence find y (0)

Con. 11513-14.
- TURN OVER




3 Q P Code : NP-17690

(a) Examine the linear dependence or independence of vectors (1, 2, -1, 0), 6
(1,3,1,3),(4,2,1,-1) & (6, 1,0, -5)

(o o)
(b) Ifu=f A prove that 6

. Xy Xz

)ﬁz-a—u-+y2£u—+zziu-=0
x By 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 ->0
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Con. 68065-13. (REVISED COURSE)

(3 [ours)

N.B. (1) Question No. 1 is compulsory.

GS-5103

| Total Marks : 80

(2) Attempt any three questions [rom Question Nos. 2 to Questions No. 6
(3) Figures to the right indicate full marks.

(4)

(b)

(c)

(d)
(¢)

()

(a)
(b)

(a)
(b)

(c)

@

[f cos hx = sec 0 prove that x = log (sec 8 + tan 0 ).
9 u 8u
b 2 2 - - : -
If u=log (x*+ y?), prove that 5xdy _ Byox

ax. y)

[fx=rcosB, y=rsinB. Find a(r 9)" .

Expand log (1 + x + x*+ x’) in powers of x upto x*.

Show that every square matrix can be uniquclly cxpressed as sum of a symmetric 4

and a Skew-symmetric matrix.
Find n" order derivative of
Yy = COS X. COS 2X. COs 3X.

Solve the equation x® —i = 0.
Reduce matrix A to normal form and find its rank where :—

!
A =] 2
]

L

3 2
5 |
4 5

w W N

r

State and prove Euler’s thecorem for a homogencous function in two variables and 8

ou ou Jx + _ﬁ

— 4 —_— . e
hence find X x y By where U X Ty

Determine the values of A so that the equations x +y+z=1; x+2y+4z=%; 6
x + 4y + 10z = A? have a solution and solve them completely in cach case.

Find the stationary values of
x? +y? — 3axy, a > 0.
Separate into real and imagianary parts tan™! (e').

8

| TURN OVER
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4.

(a)

(b)

(b)
(c)

(a)

(b)

[ X=ucosv, y=usiav 6

N 3(x,y)_ o(u,v)
Prove that Buv)  AX.y) =

2a
Iftan [ log (x +iy) ] =a + ib, prove that tan [ log (x* +y?) | = (1 _ 2 _ hz) where

a2+ b2 1.

Using Gauss-Siedel iteration method, solve | 8
10x, +x, + x;, =12
2x, + 10x, + x, = 13
2x,+ 2x, + 10x, = 14

upto three iterations.

Expand sin’ 9 in a series of sines of multiples of 6. 6
x £
Evaluate nm - _(x —-x) 6
i x>0 (x-1-log x)
[f ylm 4 y-ln = 2% prove that 8

(x% — Dy ., +@n+1) xy + (n? — m?) y, = 0.

Examine the following vcctors for linear dependence/Independence. 6
X, =(a,b,c) X,=(b,c a), X;=(c,a, b) wherea+ b+ c 0.
Ifz=1f(x,y), x=¢e" +e ", y=e"—¢', prove that 6
0z 0Oz oz 0z
— e e—— = X - — y —
Ju OV OX oy
8

Fit a straight line to the following data and estimate the production in the year 1957.

1951 1961 1971 1981 199]
Production in the
Thousand tons : ] 0 ]2 10 [ 3
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