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Answer any 6 questions from 1 to 8. Each carries 3 scores, (6x3=18)

1. (a) A function f:x—y isonto ifand only if Range of f=
i ¥y (ii) a proper subset of y
(i) ¢ (iv) x )

(b) Show that the function f: R — R defined as f{x) = xZ is neither one-one nor onto. (2)

2. (a) The principal value of sin™! (ﬁ) is ;

M = ) 3%

FNE N

(iif) (iv)

wia

I
(b) Find the value of

cos™! G) +2 sin‘l(%)

@

3. (a) Construct a 2 x 2 matrix A = [aij] where aij = 2i —j. o)

1 2
(b) 1[3:[2 O],ﬁndAB.

2
4. Solve the following system of equations using matrix method :
2x+5y=1
Ix+2y=17
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10.

Anedgeofambeisinmumaumermnfsanlne.Hwﬁatildwvolmeofﬂ:e
cube increasing when the edge is 10 cm long ? (£))

Fﬁ:df:nin(x’+l)dx. : _ ()}

" (a) Write the order and degree of the differential squation

212%3-3_%+y-0 ok @

(b) The number of arbitrary constants in the particular solution of a differential
equation of third order are . (84
(2) Find the vahies of x and y so that the vectors 2i + 3 and xi + yj are equal. n
(b) Find the direction cosines of the vector i+2j+2k @
Amnnyﬁquuﬁouﬁ’om!hlﬁ.lﬁ_uhurrhdm Gx4=24)
Find%.if(a) 2c+3y=sinx : Q)

=]

®) y=e=* : . @

(a) Let the function f be continuous in [s, b] and differentiable in (a, b)'then which
among the following is true ?
()  fisincreasing in [a, b] if £'(x) > 0
(ii) - fis incressing in [a, b] if £'(x) <0
. (i) fisdecreasing in [s, b]iff'(x)>0
(iv) fisidécreasing in [a, b]iff'(x) =0 i)
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(b) Prove that the function () = cos x is (i) decreasind in (0, x) and i) insissatigin

(x, 2x). 3
11 Find the local maximum and local minirum values of the function f given by

flx) =324 +4x% 1222 + 12 @
12.  Find fe‘ > 8in x' dx. @

13. (a) Them-bquedbymcwrve;y-l(x},melinesx=a,x=band.the-x—axisis
‘a8 . b
o [t @ [ fode
0 W0

a b

Gi) [ far @ [ e a

a ‘a’ .

(b) Find thellrea of the region bounded by the curves.y? =xand the lines x = 1, x= 4
and the x-axis in the first quadrant. ) @
14. (a) Write the integrating factor of the diﬂ&emial gqugﬁon%+i’y=Q. (§))
“ (b) Findtheimcga‘tinmcwmfx-%uy-_ﬁ(n 0. ‘w
(c) Find the generai somtion of the above differential equv.tlon. 3 @
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15. Ha=?-ﬁ#3ﬁmm8=3i;ﬂ+§de

(a)
(®)

(c)

16. @

®)

a-b
the angle between 3 and §

the projection of 3 on B

The direction cosines of Xx-axis are

m
@

m

)

Find the direction cosines of the line passing through the two points (-2, 4, -5)

and (1, 2, 3),

Answer any 3 questions from 17 to 20. Each carries 6 scores.

17. (a)

(b)

18. (a)

®

19. (@
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Bvatute [ 55 ¢,
1

_ dy x+y.
Show that the differential equation aif- = —;1 is homogeneous.

Solve the differential equation in part (a).

‘Which among the following is correct 7 '

@ ixi=l () Txj=k
fri e TxE=]
i) jxi=k (;V) i %

&)
Bx6=18)

(&)

@

@)

@

(1))



i Q)
(i) & unit vector perpendicular to both & + b and & - b, (k)]

20. (a) Find the vector equation for the line passing through the points (-1, 0, 2) and
(3,4,6). @

(b) Find the shortest distance between the line in part () and the line

T=i+i+pQRi-J+k. @
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