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General Instructions:
| M P: Verify that you have received the question paper with the correct course, code, branch etc.
1. This Question paper comprises of three Sections -A, B, & C. It consists of Multiple Choice
Questions (MCQ'’s) & Subjective type questions.
2. Maximum marks for each question are indicated on right -hand side of each question.
3. lllustrate your answers with neat sketches wherever necessary.
4. Assume suitable data if necessary.
5. Preferably, write the answers in sequential order.
6. No sheet should be left blank. Any written material after a blank sheet will not be
eval uated/checked.

SECTION-A 20
1. Attempt al parts:-
l-a 123 1
05 5
The largest eigen value of the matrix 004 s (CO1,K1)

@ 1

(b) 5

( 4

(d) Noneof these
1-b. If A ismatrix such that there exists a square submatrix of order r which is non- 1

singular and every submatrix of order r+1 or moreissingular, then (CO1,K2)

@ rankA =r+l

(b) rankA=r

(c) rankA>r

(d) rankA zr+1

1-c. _ L2 v 1

The degree of homogeneous function u(x,y) =x3y 3 5111_11:;:1 15 (CO2.K2)

@ -1

(b) 1

0 4
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1-d.

1-e

1-f.

1-g.

1-h.

d) -4/9
If » =sin(msm~lx) then after two time differentiation we get (CO2,K3)
(@) (1-x2)yy=xp, —m?y =0
(b) (1=x2)y =2y, +miy =0
(©) (1=x2)yy+xy +m?y=0
(d) None of these.
The Taylor’'s series of f(x) at point 'a is (CO3,K2)

(x—a) oo\, —aP o G—aP
@ f(a)+ T f(a)+Tf (a) + 3 f'''(a) +

X o x* " X_3 "
(b) fl:a:l+ﬁfl:a:l+if (a) + 3!f (a) +

(X—H:l ' [:X_a:lj " [:X_a:ﬁ_ n
© £(0) + () + = —£"(0)+ = "' (0)+

(d) Noneof these

T=12m,l —
The period T of asimple pendulumis g ,theerrorinLis2% andgis
constant. The corresponding error inTis  (CO3,K2)

@ 2
by 1
(c) 15
(d 18
If u=x-y and v= x+y, then the area element dxdy is replaced by (CO4,K2)
@ %cfucfv
(b) %du:cfv
(c) dudv

(d) None of these
I= flfgf[xg-':l dvelx

By changing order of integration 0 e leads to the value
= fs fgf(xg-‘) dxdy _
rp . Thevalueof gis (CO4,K3)
@ O
(b) logy
© vy

(d) Noneof these

A’ssaary is20% morethan B's; B'ssalary is10% lessthan C's.If A’ssalary is
Rs.1080, find C's sdary (CO5,K3))

(8 900
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(b) 1000

(©)

1200

(d) None of these

(@

If “PROMPT” is coded as QSPLOS, then “ PLAYER” should be (CO5,K2)
QMBZFS

() OMBXDQ

(©)

QUREXM

(d) URESTI
2. Attempt all parts:-

2.a 3 7—4i =2+5i
7+ 4 -2 3+
Show that the matrix L =2 =51 3-1 4 | is Hermitian
matrix. (CO1,K2)
2.b. o= !
Find the nth derivativeof ©  (2x+3)3x —1) (CO2,K1)
2.C. Find the stationary pointsof /(x.») = 5x2+10y?+12xp—4x—6r+1, (CO3,K2)
2.d. f f al- xj'liw ¥ -::h dx
Change into polar coordinates 0 (CO4,K1)
2.e The average of 12 numbersis 9. If each number is multiplied by 2 and added to 3.
Find the average of the new set of numbers? (CO5,K2)
SECTION-B

3. Answer any five of the following:-

3-a

3-d.

3.e

3.f.

Show that the system of equations
3x+4y+5z=a,4x+ 5y +6z=b, 5x+6y+ 7z = ¢ does not have a solution

unlessa+ c = 2b. (CO1,K2)
14

L]

Find the characteristic roots of the matrix { =3 } and verify Caley-Hamilton
theorem for this matrix. Find A1 also express A% —444-743+1142-4-10] asa
linear polynomial in A. (CO1,K3)

+2y+3
- Sill_l( XTeayTas ) Ou Ou
If

vx8+};.3+28 show that ax-l-va}r

4z = —3tanu

A
dz
(CO2,K2)
If u= thﬂll_l[§J —3r3ta.u-1[;} %,y =0. Then show that u, =u_ . (COZ K3)
If wHvitwd=x +v+z, wr vl twl=53 +;|-'3+Z3 andx tv+w=x- +1 2472 then

et ,v.ow) _ (x—vily-z)z-x)

show that dGwz)  (w-v)lv-wilw-u) (CO3K3)
Change into polar co-ordinates and hence evaluate the integral
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fxfxg_l:xltvgjd‘l-‘d:l;
o “o - . (CO4K2)

3.g. The marked price of apencil is35% more than its cost price. What maximum
discount percentage can be offered by the shopkeeper to sell his pencil at no profit
or no loss? (CO5,K1)

SECTION-C
4. Answer any one of the following:-
4-a. 1-21
A=|1 -23
Show that the matrix 0 =1 2 | saticfiesits own characteristic eguation and
hencefind A~1. (CO1,K2)
4-Db. 21 3 4
03 41
23 7 5
Find the rank of the matrix L2 5 11 6 | by reducing it to normal form. (CO1,K1)

5. Answer any one of the following:-

5-a T 22 ++2 + zlfz
If V=log_ sm Qe +y'+x2) 7 (» prove that whenx=0,y=1,z=2
2(x2 +xy +2yz + 22)'/3
( av oV av) Tt
X +v —
dx ° ﬁy 52 12
(CO2,K3)
5-b. If u =f(r), where r=+/x2+v? , prove that
u OMu

TS R
32 T oy ~ @+ . (co2K2)

6. Answer any one of the following:-

6-a Use the method of Lagrange’' s multiplier to find the volume of the largest
rectangul ar paral lelepiped that can be inscribed in the ellipsoid whose equation is

b~ . (CO3,K2)
6-b. In estimating the number of bricksin apilewhichismeasuredtobe (5mx 10m

x 5 m) the count of bricks is taken as 100 bricks/meter3. Find the error in the cost
when the tape is stretched 2% beyond its standard length. The cost of bricksis Rs.
2000 per thousand bricks. (CO3,K1)

7. Answer any one of the following:-
7-a f f (x +v)2dxdy ) . . .
Evaluate © “r where R isthe parallelogram in xy plane with vertices

(1,0), (3, 1), (2,2 and (0, 1) using the transformation u = x+y andv =X - 2y.
(CO4,K2)
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7-b. 10

Evaluate f f f Yz dx dvdZ aeoughout the volume bounded by the planes

S 52
x=0y=0z=0and 247+ T=1 oo

8. Answer any one of the following:-

8-a (@) If in certain code 1326 is coded as 8673, and 5670 is coded as 4329 then find 10
the code for 0009 ?
(b) Thetotal population of avillage is 5000. The number of male and female
increases by 10% and 15% respectively and consequently the population of the
village become 5600. What was the number of males in the village?
(c) A dedler offers a discount of 10% on the marked price of an article and till
makes a profit of 20%. If its marked price is Rs. 800, then find the cost price ?
(CO5,K1)

8-b. (@) The average of 6 personsin acommittee isincreased by 2 years, when two 10
men aged 55 years and 60 years are substituted by two women. Find the average
age of these two women .?
(b) In certain code language SERIES is coded as 5625 and PIPE is coded as 2116.
How will WAP be coded in the same code language?
(c) If awatchissold at Rs.60, thereisaloss of 15% for a profit of 2%, the watch
isto be sold at what ? (CO5,K2)
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