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Instructions:

(DAII questions are compulsory.

(2)Draw neat diagrams wherever applicable.

(3)Assume suitable data, if necessary.

Max. | CO |BT
Marks level
Q1 Solve any six questions out of eight: 12
i) Find the product of values of i1/4, 02 co1| 2
ii) Ifx — i =2isinf .y — i = 2isin ¢, then find the value of |02 cor | 2
-1
Xy =
iii) Show that tanh(log 5) = g 02 coz | %
iv) Separate into real and imaginary parts of j108(1+0) 02 coz | &
v) Ifu = x3ye?, where x = t,y = t%,z = logt find %%at t=2 |02 co3 | =
vi) Find all the stationary points of f(x,y) = xy(3 — x — y). 02 Co4 | Z



vii) Determine whether the following matrix is orthogonal or not | 02 Co5

cosa 0 sina
A=] 0 1 0 |hencefind A7
—sina 0 cosa
viii) Find rank of the matrix using echelon form 02 Co0s
RN T
A=(1 2 3 14
1 4 7 30
Q.2 Solve any four questions out of six. 16
i) If sin60 = a cos® 6 sin6 + b cos® Bsin3 6 + ccos Bsin® @, |04 Co1

then find a, b, c.

i) Prove that tanh™! x = sinh™? (%xz) 04 Co02
L = sinh~1 (232 8u 0%u 04 | cCo3
i) Ifu=sinh™? (x2+y2), prove that x2 - + 2xyﬁ -
2

y? 371: = —tanh3 u.

v) Ifu=f(x? —y2,y% — 22,22 — x2), then prove that 224 + [ 04 Cco3
x 0x

1du 10u _

oy xy O
v) e 04 Co4

Ify == m, find Yn-

vi) Find the rank of the following matrix by reducing to normal 04 Co05
form. )
- Sl | 1
A=|1 -1 -1
= % 1
Q.3 Solve any two questions out of three. 16
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i) Prove that 2(1 + cos 86) = (x* — 4x2 + 2)2, where x = 08 CoLl =
2cosé.

ii -1 (xtiyy _m i xty 08 COo2 ,
) Show that tan (x_iy) e i log (x_y) S
iii) 1+x 2 08 co4| 3.

Ty= 1 > prove that (1 — x%)y, — [2(n — 1)x +
Uyp1 = (= 1D(n—2)y,_, =0
Q.4 Solve any two questions out of three. 16
i) Ifu= I:H: + x%tan™1 (@i), find the value of x2 2% 4 |08 co3 | 3.
xiy x2+2xy 0x2
Zu 2 %u du du _
2xy Sxdy +vy a_y2'+ vy yaat (x,¥) = (1,2)
ii) Find the maximum and minimum distances of the point 08 cod4| 3
(3,4,12) from the sphere x? + y? + 22 = 1,
iii) Show that for 4 = 0, the system of equations 08 cos| 2
2x+y=a, x+uy—z=nb, y+2z=¢g
has unique solution for every choice of @, b and c.
If u = 0, determine the relation satisfied by a, b, ¢ such that
the system is inconsistent.
L
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