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T i m e : 3hrs Max.Marks : 100 
C O 1 U s e the matr ix a lgebra methods for solving practical problems. 
C O 2 Apply differential ca lcu lus tools in solving var ious application problems. 
C O 3 Ab le to u s e differential ca lcu lus ideas on seve ra l var iable funct ions. 
C O 4 Apply different methods of integration in solving practical problems. 
C O S Apply multiple integral ideas in solving a r e a s , vo lumes and other pract ical problems. 

B L - B l o o m ' s T a x o n o m y L e v e l s 
( L I - Remember ing , L 2 - Understanding, L 3 - Applying, L4 - Ana lys ing , L S - Evaluat ing, L6 - Creat ing) 

P A R T - A ( 1 0 x 2 = 20 IVIarks) 
(Answer all Quest ions) 

Q. No Q u e s t i o n s Marks C O B L 
1 / I 0 0 \ 

T h e product of two e igenva lues of the ma t r i x / I = 0 3 - 1 is 
Vo - 1 3 / 

8. F ind the e igenva lues of A ^. 

2 1 L2 

2 F ind the index and signature of the quadrat ic form + 2 x 1 - 3 x | . 2 1 L 2 
3 I f / ( I ) = 10 and / ' ( x ) > 2 for 1 < X < 4, how smal l can / ( 4 ) 

possibly b e ? 
2 2 L2 

4 Eva lua te : lim^_.^ (2x^ -3x + 4 ) . 2 2 L2 
5 F ind the va lue of ̂  g iven u = - 4ax,x - at^.y = 2at. 2 3 L2 

6 If X = r c o s 0 and y = rsin9, compute j ^ ^ - 2 3 L2 

7 U s e propert ies of integrals to est imate the lower and upper 
bounds of the integral e~^^ dx. 

2 4 L2 

8 Find j / ^ ^ d x . 2 4 L 2 

9 Eva lua te : f n ^ ^ + y + ^)dzdydx. 2 S L 2 

10 S k e t c h the region of the integration in the integral 2 S L 2 

P A R T - B (5 X 13 = 65 M a r k s ) 
(Rest r ic t to a max imum of 2 subdiv is ions) 

Q. No Q u e s t i o n s Marks C O B L 
11(a) R e d u c e the quadrat ic form x f + 2x1 + x f - 2 x 1 X 2 + 2 x 2 X 3 to the 

canon ica l form through an orthogonal transformation. A l so find 
the nature of the quadrat ic form. 

13 1 L 3 

O R 
11 (b) (i) Veri fy Cay ley-Hami l ton T h e o r e m for the matrix 

/ I 1 3 \ 
A= 1 3 - 3 . H e n c e find A~'^. 

V - 7 - 4 - 4 / 

7 1 L 3 

(ii) F ind the e igen v a l u e s of v4 and hence find A^{n is a posit ive 

integer), g iven that ^ = 

6 1 L 3 



1 2 ( a ) (i) P rove that the equat ion + x - 1 = 0 h a s exact ly one real root. 7 2 L4 

(ii) T e s t the continuity and differentiability of the function 
fix) = | x - 2 | a t x = 2. 

6 2 L4 

O R 
1 2 ( b ) (i) D i s c u s s the curve y = x * - 4 x ^ with respect to concavi ty, points 

of Inflection, and local max ima and minima. 
7 2 L4 

(ii) F ind the horizontal and vert ical asymptotes of the graph of the 

function f(x) = 

6 2 L4 

13(a) (i) F ind the Tay lo r ' s se r ies expans ion of l o g ( l + x + y ) near the point 
(0 ,0 ) upto third-degree terms. 

7 3 L 3 

(ii) If u = s i n ~ ^ - + t an"^ - , f ind x f ^ + y | ^ and verify Eu le r ' s theorem. 6 3 L4 

O R 
1 3 ( b ) (1) F ind the percentage error in the a rea of el l ipse if one per cent 

error is made in measur ing the major and minor a x e s . 
7 3 L4 

(ii) Determine whether u = y - l - z , i; = x + 2z^ , w = x - 4 y z - 2y^ are 
functionally re lated, if so find the relation between them. 

6 3 L 3 

1 4 ( a ) (i) F ind / tan^ X sec''^ X dx. 7 4 L 3 

(ii) E v a l u a t e / " ^ " " ' " ^ d x . 
6 4 L 3 

O R 
14 (b ) ( i ) E v a l u a t e f e ^ ' ^ s i n S e de 7 4 L 3 

(ii) F i n d J / ^ ' T ' dx . 
6 4 L 3 

15(a)( i ) C h a n g e the order of integration in xy dxdy and then 

eva lua te it. 

7 5 L 3 

(ii) F ind the a rea that l ies inside the cardioid r - a ( l + cos 6) and 
outside the circ le r = a using double integration. 

6 5 L 3 

O R 
15 (b ) ( i ) E x p r e s s the vo lume of the sphere x ^ + y^ -f- = a ^ a s a vo lume 

integral and h e n c e eva luate it. 
7 5 L 3 

(ii) F ind the a rea bounded by the parabolas y^ = 4 - x and y^ = x 
by double integration. 

6 5 L 3 

P A R T - 0 ( 1 X 15 = 15 M a r k s ) 
(Q.No.16 is compulsory) 

Q. No Q u e s t i o n s Marks C O B L 
16(i) F ind the d imens ions of the rectangular box, open at the top, of 

max imum capaci ty w h o s e sur face is 4 3 2 sq . cm . 
8 3 L 6 

(ii) F ind an equat ion of the tangent to the circle x ^ -t- y^ = 25 at the 
point (3 ,4 ) . 

7 2 L 6 

# 


