[Note: Answer ALL Questlons, All
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October 2023

Time = Three hours
(MaxImum Marks: 100)

PART = A (5 x 1 =5)
questions carry equal marks.]

Fin'd the combined equation of the two stralght Unes represented
by2x +3y =0 and 4x — S5y = 0.

Find the unit vector parallel to 21~ + 4k,
Find grad @ where ¢ = x2 + y* 4 22,
Evaluate: [(x® - x — 2)dx.

Bex

Evaluate: [] =

[Note: Answer any TEN questions. All questlons carry equal marks.)

6.

10.

141,

12.

13.
14.
15.
16.

Find the equation of the straight lines parallel to the line 3x + 2y=7=0
and passing through the point (1, -2).

Find the centre and radius of the circle x2 + y? — 8y +3=0.

Show that the equation x? + 4y? — 4x + 24y + 31 = 0 represents an
ellipse.

If the position vectors of A and B are T + 2" - 3k and 27-J' find 4B and

Find the value of ‘m’if the vectors 3r-7+ 5k and —67' + mJ' + 4k are
perpendicular. i

Find the work done by the force 37 + 57" + 7k when the displacement
is 2T +k. '

fd =2r-37+k, b =T+27+4k andT=T7+37+k, find
ax (b x7).

If @ = xyz find V@.

Show that F = (x + 3y)T + (x = 32)T + (x — 22)k is solenoidal.

Evaluate [ tan® xdx.

Evaluate fxzzil dx.
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119,
20.
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Evaluate fﬁdx.
Evaluate [ logxdx.
Evaluate [ x3 sin xdx.
Evaluate ff% dx.
PART - C (5 x 15 =75)

[Note: Answer ALL questions by choosing either A (OR) B.]

21.

22.

23.
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(a)

(b)

(b)

(a)

() Find the value of ‘% so that the equation

3x% + 7xy + 2y? + 5x + 5y + k = 0 represents a pair of straight lines.

(i) Show  that the circles x%+y*— 4x = 6y +9 = Od. atnd
x% +y% 4+ 2x + 2y — 7 = 0 touch each other. Find the co-ordinates
of the point of contact.

(Or)
(i) Find the axis, vertex, focus, equation of directrix, latus rectum,
length of the latus rectum for the parabola y? +8x — 6y +1=0.
(i) A satellite is travelling around the earth in an elliptical orbit
having the earth at a focus and of eccentricity % The shortest

distance that the satellite gets to the earth is 500 kms. Find the
longest distance that the satellite gets from the earth.

(i) Show that the points whose position vectors 27 + 37+ 4k,
31+ 4] + 2k and 47 + 2] + 3k form an equilateral triangle.

(ii) Show that the vectors 27+ 2/ +k , 7+ 2j + 2k and 2147 -2k are
mutually orthogonal.

(Or)

(i) What is the unit vector perpendicular to each of the vectors
21—j+k and3T+4/—k . Also calculate the sine of the angle
between two vectors.

(i) A particle_’ is displaced from the point 5T—57— 7k to the point
61 + 2] — Zli under the action of forces 100-7 + 11k, 47+ 57 + 6k and
-2+ —9k. Calculate the total work done by the forces,

M fa=i+j+k b=i-j-k E=—-T+]+2k = 20+ Find '
(d@x b) x (& x d) and also verify(a x b) x (& x d) = (@bd)e- (abé)d

(i) Find the angle between the surfaces x2 4+ y2 4,2 _ 2 2.
(2.-1,2). S A A

(Or)



-.3_
(b) (i) If F = (2x + 2y + 22)i- (xy + yz + zx)] + 3xyzk. Find VxF and
7 x (7 x F).
(i) If d=21+3/—k, b=j+k ¢&=i+k d=i+j+k Evaluate
(@xb).(¢x d).

24. (a) Evaluate
(i) (@) [(2+x)%dx  (b) [ sin®xdx

(i) (@) f == —dx  (b) fV&—O9xZdx

+9x+30
(Or)
(b) Evaluate
() (@) f(x+6)(x +2)dx (b) [Sx

1cox

(i) (@) f(5x +2)dx  (b) [==

x2-36

25. (a) Evaluate

(i) (a) [ xcosxdx (b) [ xe5*dx
(ii) (a) [ xZem*dx (b) [ x(x — x¥dx
(Or)

(b) Evaluate ,
(i) (a) [x%logxdx (b) JZ sinxdx

(i) (a) fo?- ol dx (b) f_lllog (%i) dx

(1+si
Ul aupend
uGE — o (5 x 1= 5)

(MY : gmarsds elamsaEpsEn o wsflssaun. gmarss
afleméasEnd & wHIGusTSsT QUML)

1. 2x+3y=0 whmb4x -5y =20 ETEUT[D gsuﬂg;g;suﬂ& susTuThsemeTs QT
Cri&Canbsaflar QnhSloamibs SWETUT 1 meT T(LEIs.

2. 2-7+ 4k sT6arm Glsusflsor flemsullss 2_simem STNE QuUSLMTS ST,
3. 0=x*+y*+z* eerllev grad @ —m& sneors. |
4. wAHIIPs: [(x3 —x—2)dx

5. wHodps: f3 dx
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uGH — o (10 X 2 = 20)

(B0 : TCamb UGS eflessemée amLwsNésab. aTES)

10.

M.

12.

13.

14.

15.
16.
17.
18.
19.

20

aflemTESEHD F10 WHICUsTTEsiT Qumnb.]

(1,-2) stetrm  yeirarflouifls Clgsgyisugn 3x +2y —7 = 0 sT63Tm CrisCaT_H5E
@vemmurer GriéCem st swsir UTL lg 606378 G606,

x*+y? -8y +3 =0 ey aurL SL6TUM lgH(@& eoLowd WHMID IYTLD SIS,

x® +4y? —4x + 24y + 31 =0 st sLETLTD @ BT ALLEDS GDHIGEWD
steor [ElemLdl.

A upmid B wemGut + 27 -3k , 20-7 Bon QasLissr esmpre AB
LoD lﬁ|—ggés sl '

3U-7 + 5k wimib 67" +mj’ + 4k oy QubLiss Qergss sefld'm’ —sr
wHlsOUS &Tsrs;.

=7 +k esirug @LiCuuisdlurs @méEn Gurgl 3T+ 57 + 7k etem
sflemawmsd Qe L Cousmasnins &mevors.

T=2-3T+k, b =T+27+4k uwimd T =T+37+k el @ X
(b'xT) —mé srams.

@ =xyz erefled VO —mé amevms.

F=@+30)T+x-3207+ (x=22k  etaflep Qs 96 afsami
sTerS &ML (b,
wdidips: [ tan? xdx

wHNDe: [ xffl dx -

LHIIPS: [ —— dx

x2+4

wSHISBs: [logxdx

wHIIBS: [ x3 sinxdx

wSAGs: [, dx
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uGH — @ (5 x 15 = 75
G eflammaflgn o (o0g) o1 efleméasEnse allamLwsfsbaayn.)

(0 3x*+7xy+2y2 + 5x +5y + k=0 T (O TG R O

CriGam i G6ng eteflsy ‘k'—ar LHIDUE GTETITS.

() x*+y?—4x—6y+9=0 whmp x2+y*+2x+2y—7=0 s
BULLRISST germpGursiy Qsm. 06 Gonsdsamer saré sm (6.
Cogd sl fuser Qan@id yseflsmws smems.

(@)

() y*+8x—6y+1=0 TR UTsuSmETWG ST iFE, 2 &dlpemeT,
&sSlsmiowi, PuwaGeuemy  swsTur@®), Oosuugen, &g T
SHITET0T 5.

(i) 9@ Qswpme GComemeng wiflow BeranL sHOOLTESUID  LyBlsoi
Galmuwwrs Qs ENLOW S, G]g;rrsmsu,é;g&'»m-;' sTew  GOMED S,
L BluSe8) w1 &) Qewmems | CamemmaT gy 500 &HGeur By
GNIEOSTmeN EmésHmE sTeormTe QFmEme GITSH s SHT6HTs.

() 20 +37 +4k, 3T +47 +2k wimid 47 + 27 + 3k erem QeudLiae
R QasLisems Qomeom  ewstm  UsTaflesT @  SUUSS
WP&ECHETTEMS 2 sHTLT&H@EGW sTeor [Hlemul.

() 2r+27+k , T+27+2k wimd 20+ -2k eoar  QeubLissr
earm&Etatsmm GehEssrs QmeEn srer Hemul.

(=)

0 2T—-7+k wpmghd 3T+ 47 -k  eem @ QeusLT& &S
QerigsHens 2 6Tem @IaE QausLmrs smmms. Guan gsuafsor
QeusLTEERSE QL GuWTear sine CaEmTTSmes sems.

@) 100-T + 11K, 47T +57 + 6k wpmub—27' +J — 9k ersiry sfemseafsir
Qeweumigsams Q@ Quigst 5 — 57 — 7k ettt ysitefufeNmib g
6T + 2 — 2k et ustelléE  @LUOUUIHSTY  eflmesst Qe
Qursg Gsusmeo sTeusETe?



23. ()
(<)
24. (o)
(<)
25, (=)
()
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- i= +7 eTsuflsn
7 -j-k, C=—1+1+2k d=2T+]

O d=i+j+k B=i- =
(5. X B) (C X &) —sSH &HTEVOTE. GLDQULD (a X b) (C x d)

(abd) c- (abc)d TEITUSN S Sfluny& .
(i) x24+y24+22=9, z=x%+y* gustumigsd (2, — —1,2) esorm UemefluSlear
Guoumiy Gﬂiﬂmgmg sy,

(@) . ; ‘
O F = x+2y+22)i- (xy + yz + 22)] + 3xyzk erafled VX F Gugibd
Vx(VxF) -m& sreams. i
() d=21+37-k, b=j+k ¢&=1+k d=0+]+k soofled
(@%b).(¢ x d)—mé sramns.

wHOSIHS:
M @) JQ2+x)%dx (o[ sin? xdx

(i) (@) f 5 _dx () [V4—9x%dx

x249x+30

()
w&HOSHs:
0 (@) [G+6)x+2)dx  (g)f f”:o:x

@ (o) J(Gx+2)°dx (o) [ o

wHINHS:
0 (o) xcosxdx (@) [xe5*dx

0 (2) [xPe™dx (g [7x(x—xP)dx

()
MEANL QS
0 (2)f x*logxdx (o) [2 sinxdx
(M (=) J‘02 (lc::l:x) X () f_ll log (:—:[-) dx

—————— —




