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3 Hours/100 Marks Seat No. l

Instructions : (1) All questions are compulsory.

(2) Answer each next main question on a new page.

(3) Figures to the right indicate full marks.

(4) Assume suitable data, if necessary.

(5) Use of Non-programmable Electronic Pocket Calculator
is permissible.

(6) Mobile Phone, Pager and any other Electronic
Communication devices are not permissible in
Examination Hall.

MARKS
1. Attempt any ten of the following : 20

a) Evaluate log, (logg).

b) Resolve into partial fraction — :
X“ —X

(4 3 9]
c) Findxif |3 2 7 |=0.
14 x|
2 3 2 I 2 1
d) If A= , B= evaluate 3A — 4B.
0O -1 5 0O -1 3
) P that cosec A cos A
e) Prove tha = .
cot A +tan A

cos2l —sin21 _ tan 24

) Without using calculator prove that — - =
cos2l” +sin2l

2) Prove that sin(6+ 7%/ )~sin(o -7/ )= coso_

P.T.O.
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. .o -1
h) Find the value of gip [cos (— %2)]
i) If A (3,-2) and B (1, y) such that AB = 210, show that y is either 4 or — 8.
o . .ox y 1
J) Find slope and both intercept of a line 5 + 3 + 1 =0,
k) Show that the lines 2x + 3y —1= 0 and 3x — 2y + 6 = 0 are perpendicular to
each other.
1) Find the equation of circle with center (2, 5) and radius 4.
2. Attempt any four of the following : 16
] 1
a) Prove that ————+ ot 5 = L.
I+log,” 1+logy' 1+]log’
o . | . 3x +2
b) Resolve into partial fraction X+ 1)
, , L xXP+1
¢) Resolve into partial fraction ——.
X" +1
d) Using determinant method find x if x — 2y + 3z = 4, 2x + y -3z =35,
—X +y+2z=3.
« 2)2
e) Find the seventh term in the expansion of (-2— + ;] :
: . . ‘ 5 5
f) Using binomial theorem prove that (\/§+ 1) —-(\/g— 1) =152.
3. Attempt any four of the following : 16
] 3
a) Find the adjoint matrix of the matrix A =|2 5
i 0
2 3 1] -1 2 4 o |
b) If A= |, B= verify that (A +B)' = A" + B
) 45 o) |1 3 ofverfythat(a+B)
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c) Find A-! by adjoint method if A=1 1 -1

d) Solve the equation using matrix method x +y+z=2,y+z=1and z+ x = 3.

in A + 2sin 3A +sin 5A
e) Prove that > > > =c0s2A —cot SA.sin 2A.

sin 3A + 2sin 5SA +sin 7A

sec80—1 tan 80

f) Prove that = .
sec40—-1 tan?26

4. Attempt any four of the following : 16
a) Prove that (sin A — cosec A) (cos A —sec A) (tan A +cot A) = 1.

1
b) Prove that sin A.sin (60° + A) . sin (60° — A) = Z sin 3A.
c¢) Prove that sin 20° sin 40° sin 60" sin 80° = 1—6 (Avoid use of calculator)

3in 80 cosO — cos 30 sin 60
: : = tan 20
c0s20 cosO —sin 30 sin 460 '

d) Prove that

e) In any A ABC prove that tan A + tan B + tan C = tan A.tanB.tanC.

f) Prove that cos” (% )— sin”! (% 3)= cos™ (63 5 5).

5. Attempt any four of the following : 16

a) Show that A(3, 2), B(5, =2), C(-3, 0) and D(-5, 4) are vertices of a
parallelogram.

b) Find the ratio in which the x axis divide the segment joining the point (5, — 4)
and (-2, =3). Also find the co-ordinates of the point of division.

¢) Find the equation of line passing through the point of intersection of the lines
2x + 3y = 13, 5x — y = 7 and passing through (1, —1).
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MARKS
d) Find the acute angle between the lines 3x — 2y + 4 =0 and 2x — 3y - 7 = 0.

e) Find the equation of line passing through the point (3, 4) and perpendicular
to the line 2x —4y + 5 = 0.

f) Find the perpendicular distance from the point (5, 4) on the line 2x +y + 6 = 0.

6. Attempt any four of the following : 16
a) For what value of x the point A(8, 1), B(3, - 4), C(x, —5) are collinear ?

b) Find the equation of the circle which passes through origin and the points
(2, 0) and (0, 4).

c) Find the equation of circle concentric with x2 +y2—-8x +4y + 12 =0 and
passing through the point (2, -3).

d) If =27 -j+k and b=21{+ j+3k, find the unit vector along 2d+Db.
e) Find the total work done by the forces 27 — 5]+ 6k, 1+ j+k and 31 + 2+ 5k
in displacing the particle from 1+ ] +2k to 3i+4)+ 5k .

f) Find the moment of the force 21 + 3 _ 2k acting at the point (1, —1, 1) about
the point (1, 2, -3).
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