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UN110165
B.Sc. (I Year) Examination-2026
Mathematics
Paper-11

Calculus and Vector Analysis

Time Allowed : Three hours
Maximum Marks : 70
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Note : Attempt all the three sections as directed. Distribution
of marks is given against each section.
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Section-‘A’
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(Objective Type Questions)
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Note : Attempt all the following questions. Each

question carries | mark.

1. F& IR BT gIF DI

Choose the correct Answer-
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(A)  Ssinx
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(B)  tan x

(C) - cosx
D) tanlx
3 xS
Series x — EY + TR v is a expansion of which
function.
(A) sinx
(B) tanx
(C) cosx
D) tan'x
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Radius at curvature of circle of radius x is -
&) -0
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(A) O
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Ifv=xi+ yj + zk then value of Curl y, is.
(A O
B 1
(Cy. =1
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(A) TN Y
(B) g gy
C) T wmy
(D)  &ERN g

Relation between Line | ntegral and surface Integral is-
(A)  Gauss Theorem

(B)  Stoke's theorem
(C)  Green's Theorem
(D) Bumollie's Thorem
GUs-‘g’
Section-‘B’
(719 I T we)
(ShortAnswer Type Questions )

Note : Answer all five questions. Jt is compulsory to attempt
one question from each unit. Each question is of 5
marks. Word limit is 250 words.

§D18 - I/Unit - |
2. TTE (Prove that (if)) y=(sin"'x)’ T (then)
(1=x")y, —xy, -2=0 fog Hfzw
3IYaT/OR
ﬂaﬁ&qmﬁzogmx)mmé’r%m

Expand log (1+ x) by Maclaurin theorem.
$O1 - I1/Unit - 11

3. Rig B f ety - ”('{) i o

C-13(754/1200) UN110165



[5]
e s %—%l

-
Prove that Radius of curvature of catanary J = €0$ h ( ;—J

y2
atpoint (x,y)is =

JYdar/OR
By =3x" —4x’ +1 & ey Radw g a0 Bl

To find points of Inflexion of the Curve y = 3x" — 4x” +1
 goi-111/Unit-111

% iyt

Xty

4. Tl XZS"?“I( Ja‘rﬁ%’é’r%m

oF. 0y

X—+y—=1tanx
ox yay

ki x2+y2
If X=S5mn 1[ then
x+y
oy oy
X y-Z=lanx
Prove that o y By

3YdT/OR

iy dxaﬁv :
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11 dx dy
Evaluate the Integral .([ ,([ ﬂ \/;17
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S. WBINIB x=¢ +Ly=rz=2+5R g @ # 5
(e g &l - ) R wikw v )4 3% O Rem o A %

Apartical ismovingatthe curve x =" + 1 y =%z = % 4 §

where ¢ 1s a time then find componants of velocity in the
direction of vector ; + j+ 3k at s = |.
JFUar/OR
A ¢ = xp% + 2xPyzi — 3y=2k ARG (1-1.1) Rdiv
¥d curl t 1@ HfFC
If # = xy’i +2x7yzi —3yz*k Then find div fand curl t at
point(1.-1.1).
§BE - V/Unit - V
6. [F.dv & qraie B St £ - 0y 0 3R e

C, v* = 4x xy HHIAA (0,0) ¥ (4.4) a8 #|
Evaluate [ F.dV Where £ = x*)%/ 4 )i and C is an Are
(0.0)to(44)inxyplane v’ = 4.
FoE/OR
S & 9gd 3% 5 & 3 A V A ijen &) aen

F=xi+ 2y + 3zk @ Tog #fiml ] ,f Fhds = 6}

S is a closed suface ture which covers a volume V and

F=xi+2y)+ 3k then provethas || katoted
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Section-‘C’
( & 3oty we=t )
( Long Answer Type Questions )

[10% 4 = 46)

e : fFfciRad 7 9ot & @ fas2t 4 go7t @1 307 500 or@E
# &5 g 597 10 3 @7 2

Note: Answer any 4 out of 7 questions in 500 words. Each
question carries 10 Marks.

A TR o A Rig B

If ; = ¢®* then prove that-

3
o'u ‘
2.2 1% o
5xayaz-(l+3xyz+xyz Je

FAYAI/OR
_Tm X' -2y +2x'y-x t +xy—y+1=0 @l 3=a
wi¥t s il
To find Asymptotes of the curve-
X =2y +2xX'y - +xy-y+1=0
. ﬁ%’iﬁ'ﬁ?ﬁﬁm rza—(‘]—-cos@)%%@%gm
2
amar G —3—§2G’V%l
Prove that Radius of curvature of the curve cardioids

2
= i Yis — 12
r=a(l-cosé@) is Bi av

3R@1/OR
b a’y’ =x*(a’ - x* ) FREOT fsw)

Trace the curve a*y’ = ¥’ (g —x?).
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Prove that total Length of the curve

. Re v .

136a
JAyar
OR

A& () A(t) =50 i+t j - 'k ara=e (then prove that )

2 drr
L rx—'dt—zdt=-l4i+75j-15k

10. TN 5 GRT | v +xy’dy o it e et
C xy §9aa # v aif & forms o (1,0) (0,1) (-1.0)
0,-1) 81

Evaluate J- xydx + xy"dy by stoke's theorem where C is a

square in xy plane whose vertices are (1,0) (0,1) (-1,0)
(0.-1)
AY4ar/OR

M3 o BIERIAF YHY BT ITANT el g
J.”x3 dydz +x’ydzdx + x*z dz dy
BT G QI STel S U & I & ST Fwael z =0,
z=b 3R I x* + )’ = o? BRI UREZ &I
Evaluate j'”f dydz+x*ydedx + x*zdzdy by using
Gauses ' Theorem where S is a closed surface which is
bounded by plane z=0,z=b and cylender x* + y* = 4’
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