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n. ,\ ./ll. Sc. ( First Year) Examination, 2024 

(Major-I) 

l\1ATHEMATICS 

(Algrbra, Vector Analysis and Geometry) 

Ti111e All,nved : Three hours 

Maxilnu1n Marks: 70 

;fie: ~~@osr*>lFIA?~llj&N fflcfirl~ 

ZFT "fcr<J:fTljF( @us)' * w~ R!lT "\jfJ wr ~ 1 

Note : Attempt questions <~l all three sections as 

directed. Distribution of niarks is giv~n with 
sections. 

Section-' A' 

( ctf1,Pf 6d ~ ) 

(Objective Type Questions) 

Sx1=5 

;fie .. A0Rtt&d -rreft m * drP: (IRtQ, , 9f4ch ~ 
1 3Tcfi"cfi!~/ 
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I 2 l 

Note: Answer all the following questions. fach 

question carries I mark. 

Choose the correct answer • 

(a)~~ 

(b)cmrn ~ 

(c)~~ 

(d) m ~ 
Which one is not a "Panch Siddhant" • 

(a) Surya Siddhant 

(b) Vashist Siddhant 

(c) Chandra Siddhant 

(d) Romak Siddhant 

(ii) ti4lcfi{O[l' Cfi1 RcnT7.7 W@ ~ .....C-. ..,i , -n+'. 
<' '-!IC .:l-11( cncR1 '1IG-

(a) p(A) =p([A :H] ) • • 

(b) p (A) = p ( H) 

(c) p(A) tc p([A :H]) 

11 0163 

f 3 l 

(d) p(A)#p(B) 

The system of equations is consistent if and only 

if: 

(a) p(A)=p([A:B]) 

(b) p(A)=p(B) 

(c) p(A);tp([A:B]) 

(d) p(A);tp(B) 

(ii0 cffe a, b, C f!lid c111.l ~ % ~ [ a fj C] cfiT 

lfR %-

(a) 0 

(b) I 

(c) 2 

(d) 3 

II' ci, ,; , c arc coplanar vectors, then the value of 

[ ci ,; c=] is : 

(a) 0 

(b) I 
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(iv) 

(v) 

I .t I 

(c) 2 

(d) 3 

<ITT:: 3TI<TTfl V ~ &RI S ~ % ~ ff, r ,1 ds 

q,1-.:fRt-

(a) V 

(b) 2 V 

(c) 3 V 

(d) 0 

If Vis the volume bounded by the surface S, then 

the value of j j, F 11 ds is : 

(a) V 

(b) 2 V 

(c) 3 V 

(d) O 

wft<RUT ax1 + 2hxy + by2 + 2gx + 2 jy + c = 0 

~ ~ cliT ~ ~ % <ffe-

(a) 111 < ab 

(b) '12 >ab 

(c) h2 =ab 
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~. . 

I s I 

(d) h2 
-j; ab 

The equation ax1 + 2hxy +by1 + 2gx+ 2fi 1+ 

c = o represents an ellipse if: 

(a) Ji< ab 

(b) h2 >ab 

(c) Ii= ab 

(d) h2 
-j; ab 

Section-'B' Sx5=25 

(Short Answer Type Questions) 

~ : "ffeft T:ITT:f m c1, 3'rf( ~ ' ~ m c1, 

3icn-w:rRif1~if/1:rr2sot1 

Note : Attempt all five questions. Each question 

carries equal marks. Word limit is 250 words. 

~-I 

Unit-I 

2. 3Wf~ ~~it mare fzcquft ~ 1 

Write a short note on Aryabhata. 
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at~ 

01' 

~~fcnfcnm~~t~llR~ 

~ t "ITT i , 

Prove that the eigen values of a unitruy matrix are of unit 

modulus. 

~-II 

Unit-II 

3. ~fq,~ A=[: 

~cfi«fft l 

Show that the matrix A = G : ] satisfies Caley-

Hamilton Theorem. 

Or 

l10163 

2x1 + X1 + 3X1 = 0 

Solve : 

I 7 I 

~ -Ill 

Unit-III 

4. ~ -· I · ;jH-!4actl "1 001 'ITT ell ~ fq)-a, J, C 

[ax b, bxc, cx a]=[a6cJ 

() • If a, i;, c are non coplanar vectors then show that : 

[ax f;, Ex c, c x a]= [ab c J 

Or 
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?:fR ,: ci e"' 1 h e "' ~ ci, i, 3-Ti=R m~ ~ m Rt,; 

If ; = ci e''' + be '" , where a, i, are constant vector, 

then prove that 

d·; '. 
- - II f - 0 
dt · 

~JV 

Unit-JV 

5. ~f?. f( t ) =ti +(r - 2t)J + (3t +3 t ' )k j, rF-I 

I,'. j (t )dt ~ f.f';lf~10. I 

If f ( 1) - ti + ( r - 2 t) J -t- ( 3 r ... 3 t ) k, then evaluate 

I,; J( t )dt . 

110163 

t e 

I 'J I 

3l?Jm' 

Or 

f, ( e' dx ➔ 2 ydy - dz) 0 

~ 7-f",fi r· fu-r.rT Tf1.fr v. : x2 ➔ I 4, z o 

Prove that f. ( e' dx + 2 ydy dz) 0 by uc;ing Stoke\ 

theorem, where curve C' is given by . x7- , j2 4, z 

() 

~v 
Unit-V 

mr x + )' 2x- 2y 7 = 0 ';_f,'J ,1P.N·;i 'llli.l 9f;, .. /j.::1 

cfir.t m ~ tfil Xl41-t,1 111 ;fff ~ .I 

Find the equation of circle passing through origin and 

points of intersection of the circles x2 ~ y - 6x + 8 = () 

and x1 
+ / 2 x - 2 y - 7 = 0 . 

Or 
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~ 9ii lililch{UI ~ ~ ~ ~ (0, 0, 3) t cf~ 

3lltffi ~ x" +/ = -+, .:=0 ti 

Find the equation of cone whose vertex is (0, 0, 3) and 

b . ' ' 0 ase curve 1s x- + y- = 4, z = . 

Section-'C' 4xl0==40 

(Long Answer Type Questions) 

";:ff?: : f.t½f?tf&c1 if * Fcneff FIT7 vr-il * ~ ~ 1 

~ m * 31cfi 'W{R t, ~ ift1ff soot , 
Note : Ans11:er any four questions. Each question carries 

equal marks. Word limit is 500 words. 

7. ~ A 9iT ~li11il-4 ~ if ~ a~ ~ ~ ~ 

~ ~ ~ I ~ -

2 3 - 1 - 1 

A-= 
l -1 - 2 -4 
3 l 3 -2 
6 3 0 -7 

110163 
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! 11 I 

Find the nom1al fonn of matrix A and hence find its rank 

and nullity, where 

2 3 - ] - 1 

- 1 -2 - 4 
A= 

3 3 - 2 

6 3 0 -7 

_,J. ~ B cflT 3TT'i-R118;WJlcn lii:n <ti {01 ~ ~ cf2TT ~ 

~ ~'1Q ~lilcfi{Oj B ~ ~C"-lll9ct ITTc'fT ~ ,3ffi: s-1 ~ 

~~I 

Find the characteristic equation of the matrix B and 

verify that it is satisfied by B and hence find S-1. 
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,,, 

x+y+z=6 

x-y+z=2 

2x+ y - .: = 1 

Solve by matrix method : 

x+y+ .: =6 

x-y+:=2 

2x+ y-z = I 

10. ?:fR. ci=sin0i+cos0j+ 0k, b== cos0i + sin 0 j -

3 k , c = 2 i + 3 j - k % en 0 = O "9"{ :e { ci x ( h x c=)} 

~~I 

If a= sin 0 i + cos 0 j + 0 k , b = cos 0; + sin ·e j - 3 k , 

. . . d { . ( . )} c == 21 + 3 J - k , then find dS a x h x c= at 0 = O 

~1. L { (xy+ y2 )dr+x2c~v} ~ m ~ T{ m, m 

110163 

I t3 I 

~ ~ ~ C, y = x oin y = x~ ~ ~ Ph 

chl-qfuwnt l 

Verify Green ' s theorem in plane for 

L { ( xy + i ) dx + x1 l(V} where C is the closed curve 

of the region bounded by y = x and y = x2. 

12. "fficfiq' x2 + 4.\}' + / - 2x + 2y - 6 = 0 cfi1 3~~"©'111 

~ I 

Trace the conic x 2 + 4xy + y2 - 2x + 2)' - 6 == 0 . 

) 3. ~ ~ ~ 1-flcf>{OI ~ ~ ~ ~ tf@ nslT 

' ' ~ X- + 2 v- = I z = 3 Q I - , 

Find the equation of the cylinder whose generators are 

y z 
parallel to the line x = - 2 = 3 and the guiding curve is 

the ellipse x1 + 2 v2 == I z = 3. - , 

9001 110163 
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