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Time © 3.00 hrs MATHEMATICS Max Marks 90
SECTION-A 20x1 =20
Answaor all the questions. Choose the correct answer
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o<l < and the sysiem of equabons x - (sintl)y = costl) z=0, (costhx=¥ '
o in in 5n n

- {rrvial solution then s al 3 by g c) B ] F
= R -~
The value ol l,:. i (i« 1'| Is .;ﬁ _‘_" I‘ h‘] i )31 d] 0

1
If z-1 is purely imaginary, then [zl is  a} 2 by1 ejy2 d)3
£ i3y 2r 1 5 4 %
The principal argument of the complex number - ™ = 1S a) b) & e 5 93 N
It f and g are polynamials of degrees m and n respe clively, and it hix) = (fog) (x), then the dagres of 1 15
ajmn bim-=n ¢ym* djn” : :
The number of real numbers in [0, 27] satisfying sin‘x = 2sinx + 15 a) 2

Ay

byd,c)1 d) =

13 q12
sm"%—ms"% rsue"‘i—msecdﬁ is equal to a) 2r b)m c)0 d) lan &5

If the function f{x) = sin"* (x* = 3}, then x belongs 1o B
a) -1 1] B)[ 42 .21 ef2 -2 U1z .2 &2 - 2]

X 1 1 . X
sin (tan"x), |x| < 1 is equal to &) '\.'l_1_—:; b} R S ) .-:'Fh \3 4 ~.."1+:_1

The radius of the circle 3x° + by’ + 4bx - 6by +b*=0is ~a) 1 bj3 ¢ Jio 9 J1

If x + y = k is a normal o the parabola y* = 12x, then the value of & s a)3 b)-1 ¢)1 d)9
2 ..

The locus of a point whose distance frem (-2, O} is 3 times 15 distance from the line x = 2 Is

a) a parabola b) a hyperbola c) an elipse ) a circle

I 5 and , are parallel vectors, then l;- .:'h'I lsequalto a)2 b)=-1 c)1 d)0

I tha ine I P lies in the pane x + 3y —uz+ fi =0, then (a, ) is

d -5
a) (=5, 5) b)(-G,7) cl:é-El ':!Hﬂ,—?]]/ "
The value of (1 + i)' + {1+ 5. aj8 b)4 c)=-8 d)-
¥ -2=-2y+5=0i5 8.0 a) crrele by parabola c) ellipse  d) hyperbola

The area of the paralielogram having diagonals a = 3i+ j-2k 8nd b =j-3js 4k (S

T a)d b)2J3 c)43 45,3

20

i

The angle between the vectors 3i+ 4 j+ 5k and the z-axis is.......... a)30° b)60* c)45° d)&0°
SECTION -B
Answer any seven. O.No.30 is compulsory Tu2=14
] |':ns£r -sin0]
21. Prove that | sind  cosd i= orthogonal,

R 1 -2 -10
22 Find the rank of the following matrices by minor method. [3 B -3 1}

.1

II|,..--'.""'3"' " . 58 P
/23] Simplify the foliowing. " * = !

~B4. z=1{2+3)(1-i), then find .
25 I1xf + 2 (k+ 2)x + 9k = 0 has equal roats, find k.
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0. Find the principal value of cos' | 2

~Bbtain the equalion of the circle for which (3, 4) and (2, ~7) are the Sy oF u ciarseter,

. Foranyvector o provethat jx (axij+jx {ax[)+ kxax k=28 I

Find the angle between the Ine ¢ = (21— j+ k)« 1(i+2 | - 2K) ““d‘hBEIH"“ r=(61+3]+2k)=8
are (0, #7jand e = 3

307 Find the equation of the hyperbola whose vertices
: SECTION-C

__Answer any seven. Q.No.40 Is compulsory
1. Scive the follawing systems of linear equalions by Cramer's rule.

A2-fjz)=2showthat 3 <z + 3+ di|=7

33 Represent the complex number 1 + i,.u'E in polar form,
347 Show that the polynomial 8x® + 2x® — x* — Tx* + 2 = 0 has atleast six imaginary roots.
= af., S5 = 5 . n)
2% Find the value of SN ! i 5|nE:usﬁ 1 ms-g—- 5|n;]-J]
46-Find the equation of the circle with centra (2, 3) and passing through tha intersection of the lines 3x ~ 2y ~ 1 =0, and 4x

+y=27=0

Be—2y+l6=0 x+3y-7=0

—{F 2 .
37. The cquationof the ellipse s % + %47 =1 (x andy are measured in centimeters) where to the nearest centimeler,
should the patient’s kidney stone be placed so thal the reflected sound hits the kidnay stona?

- [ & L L

38. A particle acted upon by constant force 2+ 5+ 6k and -i-2 -k isdisplaced from the point (4, -3, -2} at the point {8,
1,-3). Find the lolal waork done by lhe forces. J el
39. Find the shorlest distance between the two given straightlines r =(2i+ 3 j« 4k)+ -2+ |- 2k) and
A7 Solve by malrix iInversion methed x +y =3, Zx+ 3y =8
SECTION-D
Answre all guestions. Tx5=15
[-=5 1 3
T 1 -5
y+2z =1, I+ 2y+z2=T7, 2x+y+3z=2 (OR) I} Scive the following system of linear equaltion, by Gaussian
glimination method :dx + 3y + 6z =25, X+ 5y + T2=13, 20+ 9y + 2= 1,
42. a)letz, z, and z, be complex numbers such that [z | = |z = |z,|=r>0 and 2, + z, + z, # 0 prove that

oy n
iz'.I.E? = Esfy + E3¥y

| enen, | W

2z +1
LIz = x + iy is a complex number such thal Im (m] =0showthallocusof zis 2 + 2y +x—-2y=0
43. a) Solve the equation Bx* - 5x* < 38x% = 5%+ 6 = 0 If it ks known that 1 is a salulion. (OR)
-~ e 2+ysz-yz d
By Prove that tam'x + lan!' y+lan'z=tan"' | q_ Y TYZ 82X
44. a) Find tha equation of the circle passing through the points (1, 1), (2, =1) and (3, 2) (OR)

_brAssume that water issuing from the end af a horizontal pipe, 7.5 m above the ground, describes a parabolic path. The
vertex of the parabohc path is at the end of the plpe. Al a position 2.5 m below the line of the pipa, the flow of water has
chunfed uu::am 3m beyond he vertical lina through the end of the pipe. How far beyond this vertical line will the waler strike
Ihe groumnd?

45. a) ldentify the lype of conic and find centre, foet, verices, and direcirices of each of e following :
1827+ 12y — 144x = 48y + 120=0 [OR} b} Flove by vector melhod that sin (o + B) = sina cosfl + cosa sin}
46. a) Fln‘d l‘ha parametric form of vector Equal_inn and Calesian equation of he place cantaining the line

r=(i—j+3Kk)+ 121~ [+ 4k) and :.{Lzl. k) =8 perpandicular to plane (OR)

7
41._d) IFA=

i1 2
and B = 2 f ; , find tha products AB and BAand hence solva lha system of equalions x +

LI B !
|

BN 3 aie] Bei-j-ak cudjk O §o21u5)ek M0d)(a By (xa bin B e B

3 -4k, €= = j+k L:anh}x{c:dpj- [a, bdlc-|a, b.c]d

47. a) Verily whether the given system of equalion is consistent, If It is consistent x y+z=5 —;t:l +y- z]—- 5

22 - 2y + 22 = 10. (OR) ' '
Y-8

, bl Fnd the shortest distance between tha [ollowing pairs of linas 3‘.3;3 - -

X+3 y+7 z-6
-1 A T T '

-3
1 -3 2 4
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