\ c. & Express 2yl —zj + 3xk in terms of spherical polar coordinates.
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First Semester B.E./B.Tech. Degree mas—.::s:.o.:. Dec.2025/Jan.2026 Q.5
Calculus and Linear Algebra : CSE Stream « 2. [ Findthe rank ofthematrix e
Time: 3 hrs. .. Max. Marks: 100
Note: 1. Answer any FIVE full questions, ch ing 'ONE Sfull question from .3.&. module. b. | Using Gauss Jordan method, solve the.
2. M : Marks , L: Bloom's level , C: Course outcomes. X+y+z=9,x—2y+32=8, 2x
3. VTU Handbook is permitted. . .
& Zemr_,» 1 C ML C € | Diagonalize the matrix —lﬁ w._ é
?_ ‘ a. 51_.-5 the total derivative when u =x3y? + x?y3 where x = at?,y = 2at | 6 | L2 | CO1
b. | Ifu = log (tanx + tany +tanz) then, show that (.- 7 | L2 | CO1 Q.6 | a. | Investigate the value of u and Er
D du ou X+y+z=6x+2y+32=10,x+2y+X
.MEN&MM + sin2y 3y + sin2z m|~. 2 (i) unique solution ¥ cw infinite solution
- a G
e S > d b. | Using Gauss m__asn:on method, solve 906 m
\ Expand e*siny in the powers of x and y as far as terms of third term using | 7 | L3 | COl iy N = w Nx+ 3y+ 3z= 10, wx£ +2z
Maclaurin’s series. s
I %sgo\
> - OR ¢. | Find :_n n-ma: <m_=o and eigen <2m\ o_,m\om the matrix ?l
Q2 |a |[Ifu=x+y+z v=x?+y?+z5,w= Q+YN+NN Evaluate the 6 | L2 | CO1
g N & =8 P
Jacobian of (u, v, w) with respect to (x. y, z). - ; G, W o
N 4 X _%7"Module —
. - . — — Q7 | a. | Determine whether the évectors (8,0,5) is
. 24 = s
Ifu = xm,J Z)then prove that N ~+y = > vectors (1,2,3),(0,1,4),(2,-1,1)
: b. | Find the basis and dim t b
c. | Examine the m:ﬂco: for the extreme values, given 7 | L3 | CO1 ind theibeel m&:.v.w ensionofiEey m Shani i
(2,4,2),(1,-1,0);1,2,1), Aowc_u@w
flx,y) = x> +3xy? = 15x% — Hmv. + QNN
: c.
Module — 2
Find the directional derivative of @ = x?yz + 4%7° at the point (1.-2,-1)in | 6 | L2 | CO1
the direction 2i — j — 2k.
Show that F = G\+N¥ +{z+ kV\ + ma + y)k is irrotational and find the L2 | CO1 LNE)
scalar vo_ha_u_. X Q.8 | a. | Find the coordinaf
2 g B= AAH.H.OV. @ V~ ﬂﬂ.c-ﬁuw.
c. | With usual potafion, Prove :ﬁ nm\_:&:nu_ polar coordinate system is L3 | CO1 £
orthogonal. ~ b. | Define inner product space. Giv
£ 5= (4,2,-3)in R3. Find (i) (u
* - RS OR
a. | Given F = SQNNJ , Find div(F) and curk(F) a1 (1,-1,1). L2 | col c. | What is a subspace? |
of the vector space
e n
b- | Show that F = xnfw.wa both solenoidal and irrotaional. L2 | col 38
Q[ . [ Show that the 53@ mat
ﬁ L3 | CO1
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b. | Prove that the transformation T:R? — RZ is singular and find its kernel, if | 7 | L2 | CO3
the transformation is given by T'(x,y) = (2x + 4y, x + 2y).

¢. | Verify Rank- Nullity theorem for the transformation T: R? — R? definedby | 7 | L3 | CO3
T(x,y,z) = (x+2y,y - z,x+ 22)

BEee

OR Y ,
.10 | a. | Find the matrix representing the linear transformation T: R? — R* defined | 6 | L2 | CO3
by T(x,y,2) = (x+y + 2, 2x +2, 2y -2z, 6y)

b. | IT:R* — R* is a linear transformation defined by = 7|L2|CO3
T(x,y) = (x + z,x — z,y)Show that T in invertible and find 71

¢. | Verify Rank- Nullity theorem for the transformation 7 R* — R? definedby | 7 | L3 | CO3
S0 Ty, 2)=(x+y,2) .
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aeof f(vy)isfOL2)=1T+8 -3 -24+20=2
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" Maximum value is 38 and Minimum value is 2. i

+ 3y = 15 = 15y + T2x
cor the piven tunction f (X, v ) we have,

: o+ 3y - A+ 72, f‘ = bxy - 3()’1/
Ctind pomnts (v v ) such that f = 0and f = 0.

* Ay =300+ 72=0 or a4y - 10v + 24 =0
o1y — My =0 or y(x -5 =0
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HE:,
(2) givesus y = 0 and x = 5. |
Putting y = 0 in (1) we get x* - 10 + 24 = 0 or
(x-4) (x-6)=0 or x=46
(4,0), (6, 0) are stationary points
Putting x =51in (1), we get 12 = 1 = (0 or y=+1
(51),(5 -1) are also stationary points,
Let us examine these points for maxima and minima,
Let A=f;xz B=fxy ’ C=fyy
| (49 | 60) [ (51 TED
A=6x-30] -6<g0 6>0 | 0 | [
B =6y 0 0 | 6 [ % | I
C=6x-30 6 6 / 0 / 0 f; 2
AC - B2 36 > 36 > / -36 <0 / ~36 <0 [ h
Conclusion | Max. pt. B Min. pt. / Saddle pt. / Saddle pt._J | a>
Part
Maximum valye of f(xy)is f(4,0)=¢64 _ 240 +288 = 112 (4/3
Minimum valye of f(x y) S£(6,0) =016 _ 540 + 432 = 108 [52]
Thus, I Maximum ‘MVEHHE is 108 / &
[51] Examine the function v ( » -
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