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Mathematics-l(HAS-103) 

T in1 c: 3 Hours Max. Marks:60 

l11.<. tn1crio11s: 1. It is compulsory to answer all the questions (2 marks each) of Part ·A in short. 
2. / tnswcr any four questions fro 111 Part -£1 in detail. 
3. Diffe rent sub-parts of a question are co be attempted adju'..enl to each olher. 
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~h j Prove that product of eigenvalues of a matrix A is equal to the dete rmin cnt of A. (2) .~ .. 
(c) Us ing l\1:ick1urifl's Theorem ,expand logsecx . (2) 

(d) . . x 2 y 2 au Du (l. ) II sm 11 =- --, sho·N that x-a + y- = 3 ta11u x+y X UY 

(1· ) lf z= og (ex + cY ), show thatrt- s 2 =0 (2) 

Ev;ilu 1te J JR (x + y) dy dx , R is the region bounded by x=O, x=2, y=x, y=x+t. 

(g) Chan:~e the order of Integration f
0

00 f; e-xyy dy dx 
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(j) 

Test I he seri es I ~- 1 -
1

- for convergence or di ve rgence. - n+lO 

Discuss the convergence of the series I ~=1 (-- 1 )71 -i--
11 + 1 

PART-13 

l l:~ ( .il [3 1 41 Fi•H i ~Il e eigcn v:1 lu cs and eigen vec tors of matri x /I = O 2 G 
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(b) . 11 2 
Verify Cayley -Hamilton theorem for the matrix A = 

3
o 1 

-1 
~l ].Hence evaluate A 1 

Q3 (a) Find all the asymptotes of the following curve 

(x - y)2(x + 2y - 1) = 3x + y - 7 

(5) 

(b) Show that radius of curvature at the ends of the major axis of the ellipse x: + Y1;: -=- 1 ( 
11 1 

u 

is equal to tile se rni -btus rectum of th e ellipse. 

Q4 ) ,-2
; 1 o ( ae) ae 

. (<1. lf0=tn e 4t,whatvalueofnwillmake,.20,. r 2
0

,. =ar? 

th) lfxyz=8, Find the values of x,y for which u = sxyz is a maximum. 
x +2y+4z 

• (5) I • • J (:,)...,,, 
QS (a) T f I . a2 u o2u O. I d. t :i) 

rans orm t 1e equation~+ -
0 2 

= into po ar coor mates. 
r,x y 

(b) A pyramid is bounded by the three co-ordinate planes and the plane x+2y+:3z=6. (SJ 

Compute this integral by double integration. 

Q6 (a) Evaluate fff x 2yz dxdydz throughout the volume boun~ed by th e f, la11es v ii 

0 0 O
x y z 

1 
, . 

x= y= z = -+-+-= 
' ' ' a b c ~ 

(b) Ev;:iluate ff r sin0drd0 over the area of the cardiod r = a(l + cos0) above tile in itia l ~ 1 

line. 

Q7 (a) Discuss the convergence of the series: 

X 2! 2 3! 
3 

. 4! 
1 +-+-x +-x +-x4 + ... co 2 32 43 S4 ... ..... . 

(b) 
2 2 3 4 

Oiscuss the convergence of the series x + _:__ + ~ + ~ + ... 00 2! 3! 41 . . . ... . . , 
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