Indian Statistical Institute
MSLIS, End-semester Examination

Paper-6-ELEMENTS OF MATHEMATICS-I
Time: 3 hr Total Marks: 60

ANSWER ANY SIX QUESTIONS
1) (i) Using Venn diagrams, verify the following identities. Q:)/
(a) A=(ANB)U(A-B)
(b) |AUBI=|A[+{B|-|ANB|
(i) In a town of 10,000 families it was found that 40% families buy newspaper A, 20%
families buy newspaper B, 10% families buy newspaper C, 5% families buy A and B, 3%
buy B and C and 4% buy A and C. If 2% families buy all the three newspapers. Find
(a) The number of families which buy newspaper A only. 3360 M(A) —n (AN €)-" (RO
Y pap Y- 3 =n(ANBNC)
(b) The number of families which buy none of A, Band C 4000 (10)

/
3y (i) Eval _ (5c05260+4sec230 —-tan245) n (V) = MR+ Np+nic) .
) (1) vauate: (Sin230+C08230) ' = ﬂ (AQB\ - h( Bn (] =N J

N ANBN(
(i) Use the properties of logarithms to rewrite the expression as a single logarithm: 1

(a) 2logyx + %logb(x + 4)

(b) 4log,(x + 2) — 3log,(x—5). (10)
3) (1) Consider A ABC, right-angled at B, in which AB = 24 ¢m, BC = 7 ¢m. Determine the

values of(a):stin A, cos A (b) sin C, cos C.g
e 2
AK sin%g Al

25 1+sec
i tl — .
(1) Prove that — rap— (10)

CoS A 1+sinA

4) (i) Prove that T PRCT 2secA
(i) If cotB = g , evaluate
1+sin0)((1-si
(a) (1+sine)((1-sine)) By secd (10)

(14+cos@)(1-cosn)

5) (i) Find the number of terms in the geometric progression 6, 12, 24, e 1336,




th

(ii) The p" term of an Arithmetic Progression. is a and q™ term is b. Prove that the sum

of (p+q) terms is DTW [a +b+ E-”‘—_—bl]. (10)

(p-a)
. o (i—4)
6) (i) Compute real and imaginary part of z = @=3)

(i1) Find the equation of the hyperbola with
(a) Vertices (£ 5, 0), foci (£ 7, 0)

(MmexM&i7Le=§ (10)
e (8-3V6)
7) (i) Simplify 231303
b 12
(i) Find the middle term in the expansion of (Zax - X—z) . (10)

8) (i) Use mathematical induction to prove that
1434324430120
=

For all positive integers n.
(ii) Write down the 8" term in the Geometric Progression 1, 3,9, ... . (10)
9) (i) The points P and Q have coordinates (-1,6) and (9,0) respectively. The line / is
perpendicular to PQ and passes through mid-point of PQ. Find an equation for /.
(1) Find the equation of the line joining the points (=1, 3) and (4, —2). Also, draw the
straight line. (10)
10) (1) Solve the following quadratic equations for x.
(a) x? = 24 — 10x
(b) 2x*+7x+4=0 7(,2{—8?"!414 29+76 = 0
(i1) Find the equation of a circle passing through the point (7, 3) having radius 3 units
and whose centre lies on the line y = x — 1. '1_2_;_8/‘2-.%'17 65 +16=0 (10)
I1) (i) Find the equation of the ellipse which passes through the point (-3,1) and has

eccentricity = with x-axis as its major axis and centre at the origin. Also, draw the

ellipse.
(1) Find the equation of each of the following parabolas
(a) Directrix x = 0, focus at (6, 0) ‘dg'z 122-3€
(b) Vertex at (0, 4), focus at (0,2) 2% = 31'95 (10)




