Mathematics {1st Year B. Sc. Honours Class; FM 100 Time Two hours
Application Number should be written only in the proper place, not anywhere else in the Answer I3ook.

Group A

Each question below is followed by four possible answers of which exactly one is correct. Write [a] or [bj or [c] or {d] as your

answer against the corresponding question number. Use only the first page of your answer book for this purpose. Each
correct answer would be awarded 3 marks; 1 mark would be awarded for no attempt, and a wrong answer would fetch no

credit.
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. The number of rational terms in the expansion of (28 + 31 )
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(a] log. 2 b] log, & [e] e [d] log, (2~ %).
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. Ifz,0,b,¢c € (0,00) — {1}, and a, b, c are in G.P., then logl 5 {lop;l -+ 10;_.1] equals

% z,a,b, ¢ € (0,00) - {1} 9% a, b, ¢ TUE 2P(E AME NI [;oglnm + so;,_m} -4 W
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. In AABC, A > B; and both A & B satisfy the equation 4sin®x — 3sinz -+ k = 0 for constant A,, then C is
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. Ifa,pB are the roots of 22 —x — 1 = 0 and A, = a™ + 3", then the A M. of A,y and A, is

W2 —g - 1=0 -99 Fo@T o, 3 €K A, = a" + " 9, O@ A,_, 3 A, 97 AN WS &
[a] 24,41 Ib] %An 1 [¢] 24, [d] 1A, o.

. If the real variables x, y are constrained to satisfy (z + 5)% + (y — 12)% = 14%, then the minimum value of x? + 42 is

AW 6 2,y T (x + 5)% + (y ~ 12)% = 142 @ 3o Fry |, O 22 + y* -9F TIF W
a] 2 b 1 €] V3 [ V2.

. If |2y] = 2] = 1 for complex 21, 2y, then |21 + z2]? + |21 — 22/ is equal to

W |2y| = |2zp] = 1 T, (A 2y, 25 GO, O |z) + 252 + |21 — 22f* €7 WA
{fa] 8 b 2 le] 4 [d] 0.

. For 2 x 2 matrices A, B, O (null matrix) given by AB = O, it follows that

28 2 x 2 W A, B, O (57 W) -« & AB = 0 77,

[a] BA=0O ] 42+B%=0 [c] atleast one of A & [d] noue of [a], (b], [c] is
Bis O correct

. P is a point on "’Tz + %2- =1 and PF, : PFy = 2: 1, where Fy and F are the two foci; then area APFF} is

”Tz - 393 = 1—-&7 ToiE P 436 39 €= PFy : PFy = 2: 1, N Afeffd 20 Fy @30 Fp. G0R& APFF, -9 (Fawe] 29
[a] 5 b] 6 [c] 2 [d 4.

For the function 2 cos £=% cos 257 the period is
3 3 ]

2cos 257 cos 2ET wrorefoa o
la] 2n (b] 4w [c] 6= [d]  undefined.

The angle of intersection between the curves y = sin(z + §) and y = cos(x + §) is given by
y =sin{x + §) 4R y = cos(z + 7} e (A T

[a] tan—'1 [b] tan~!2y/2 [c] tan™';i= (d] tan~! 5.
Let f(z) = ap + 3 p(ak cos kx + by sin k). Then lor fixed integral k, 1 <k < n, J7. flw)sinkz dr equals
F(@) = ap + 0, (ax cos kx + by sin k) Ta G s k, 1 < k < n -9 &, [T f{0)sinker de 9% T 29
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Each question carries 4 marks
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If P(A) = 0.8, P(B) = 0.4 and P(AU B) > 0.75, show that 0.2 < P(AN B) < 0.45.
%k P(A) = 0.8, P(B) = 0.4 €% P(AU B) > 0.75 &, & 0416 10 0.2 < P(AN B) < 0.45.
In ¢ a given AABC, AB = AC; and G is its centroid. If the position vectors of B,C and G are b, & and 7 respectively

(i) find the position vector of A and (ii) by vector method, show that GP = G, where the distinet points P and @
trisect BC.

A8 AABC T3, AB = AC; @R (G 7 4% wq@% | MR B,C @R ( -3 IPA (669 VW 5, ¢ 9% 7 20, T4 (i) A -97
TR (€5 AT 97 @R (i) (9B *FfRS A0S T GP = GQ, (A P €% Q =t s O o ffes 3w

sin @ 4 5 sinm?
Let F'(z) = —, s>0. 1 f O = Py~ FE), fadl the b B
1 I

sin 4 zesin z?

WA F (2) = dz = F(k) — F(1) 20, %3 k weaifes s« fadn 331
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Solve (a1 o9): a:%% +y=2?y/z3? — 1.
A cubic polynomial f(z) has —2 as a root; and it has a local maximum or minimum at the points -1 and %, and
1
" 14 ;
satisfies f flz)de = 3 then find the polynomial f(z).
-1

1
@3 TS o) f (o) -07 -2 @I T, 1 ¢ | RS @7 =rA;n 57 WA WA A WE; O f £ l\dzml;?zm[( )
-1

qgoR fads

If f(z+y) = f(x)f(y), for all real x,y; then prove that F(z) = —1—:%?(—)——)33 is an even function.
R AFA I 2,y -3 G flw+y) = [(x)fly) T, ST &G I Fz) = TT{{TJ;??)? OB TH A |

4 8+i 4+3i
—8+i 160 i
| -4+3 i 8

Without expanding, show that the determinant has purely imaginary value.

4i 8+4 4+3i |
s, e 9| —8+4:¢ 16 i
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A particle is moving along a straight line, and at time ¢, its acceleration is 1 — #2. If it starts from rest, prove that
when its velocity is maximum, the distance traversed is ~1% units,
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Group C

Each question carries 8 marks
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If for a function f defined on positive reals, 2f(z) = fley)+ f(2), fe,y > 0); and il f(1) = 0, show that f({z™) = nf{z),
for all positive integers n.

W 4TRF B WY T @S GF WS f 07 T 2f () = flay) + f(E), [,y > 0]; 9=k f(1) = 0 T, W NS T
FIE HUHL APRGT n -9 G f(2") = nf(z).
Determine the real values of o for which the point (a,a?) lies strictly within the triangle formed by the lines
2r+3y~-1=0, v+2y—3=0, and bhr -6y — 1 =10.

o -3 TR WA AT FW, W G (@, 0f) BB 22 43y~ 1 =0, 242y — 3 =0, 4R 5z — Gy — 1 = ( FRELAA QTG T
Rrguba srarsfa foem w<fas |
Let S ={1,2,...,n}, n being a positive integer. Find the probability that a raudomly selected ordered pair (4, B) of
subsets of S would satisfy A G B. : \
WIS = {1,2,...,n}, (A p €30 479 ey | Tpgond FEHS § -a7 Torwbe 9ol she me (4. 8) -9 A S B
=86 iy Fare seren R4y 791
Sketch on plam paper the curve given by 4y = |4 — 22| and find the area enclosed by the curve and the z-axis.
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