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N.B.:

1) All questions are COMPULSORY.
2) Figures to the right indicate FULL marks.
3) Use of non-programmable calculator is ALLOWED.
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a) Evaluate ” ydxdy over the area bounded by y = x” and x + y = 2. (05)
b) Evaluate ” \/ Xy ( l-x- y) dxdy, where R is the area bounded by (05)
R
x=0, y=0and x + y =1.
Q.2 a) Find the volume cut from the sphere (05)

x> +3* + 2 = d’ by the cone x* + y* = z°.
b) Find by double integration the area inside the circle » = ¢ siné and outside (05)
the cardioid r = a (1 - cos6).

OR
Find the area bounded by the curve x(x2 + yz) =a (y2 —~ xz) and its (10)

asymptote. Also find the area of the loop of the curve.

Q.3 a) Provethat: 4 x (BNC)=(4xB)n(4xC). (05)
b) Using Venn diagram, prove or disprove : (05)

4@ (BOC)=(4® B) ® C.

OR
a) Prove that: P — (¢ — r) and (p A7) — g are logically equivalent. (05)
b) Construct the truth table for the following statement: (05)

(~¢ > ~pr)—=>(p—9).

Q.4 a) Draw logic circuit diagram for the following expression (05)

Y=ab+bc+cCa.
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Minimize the following function using a K - map (05)

F(W,X.Y,Z)=%(0.4,812).

OR
Express XY + Y (Z (Z+Y )) into canonical product — of — sums form. (10)
Show that : a (- b) = (- a)b=—-ab ¥ a,b € R, where R is a ring. (05)
Consider G = {1, 5, 7, 11,13, 17} under multiplication modulo 18. (05)

Find 57',77".
OR

Let G, and G, be subgroups of a group G. Show that G,N G, is also a (05)
subgroup of G.
Let G be a group with multiplication. Show that: (ab)_l =b'a'V abeG. (09

Prove the following by mathematical induction: (05)
2
+1
13+23+33+———+n3={w} .
2
Solve: @, +a, , +a,_,=r2". (05)
OR
Prove the following by mathematical induction: (05)
, 5 +1)(2n+1
P+22+3 +———+n ={n(n )6( ke )}

Determine the discrete numeric functions corresponding to the following (05)
generation function:

A(Z) =

3-57
(1—22—323)'
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