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Instructions:
1. All questions are compulsory.
2. Figuresto theright indicate full marks.

3. Useof non-scientific calculatorsis allowed.

Q1) Answer each of the following: (8%2=16)
i. Define ordered pair and cartesian product. (BL1,CO2)
ii. Givenz, =5+ 9iandz, = 8 — 4i, find Z,Z,. (BL1,CO4)
iii. Givenf(x) =2x + 1 and g(x) = 10x + 2 find (g o f) (BL1,CO2)
iIv. Writethetruth tablefor ‘IF THEN'. (BL1,CO1)
V. IfU={xeNJx<16},A=1{2359,10,12,15}and B = {3,5,6,10,12,15,16} then

findA U B and A N B. (BL1,CO2)
vi. Define the order and degree of differential equation. (BL1,CO6)
Vii. Write an example of a one-one relation and a many one rel ation. (BL1,CO2)

viii. Write the conjugate of complex number z = x + yi, and hence write the conjugate of z; = 12 — 9i.

(BL1,CO4)
Q2) A) i) Proveboth the De MorgansLawsusing U = {x ¢ N | x < 12}asthe universal set,
A=1{1,3,59,10}andB = {2,4,5,9,10,12}. (BL2,CO2) (04)
e 6420
i) Simplify 2 - (BL2,C0O4) (02)
OR
Q2) A)iii) If f(x) =ax*+b, f(1)=6andf(2) = 12.Finda and b. (BL2,CO2) (04)
iv) Find the dot product A-B, if A = 12 +5] — 6kand B = — 3i + 9] — 10k (BL2,C0O3)(02)
xZ+2x-24 x4
Q2) B) i) Discuss the continuity of the function f(x) = x—4 . If thefunctionis
12; x=4

discontinuous, state the type of discontinuity and make the function continuous. (BL2,CO3) (06)



ii) Verify that y = x> + x? 4+ 6 isasolution of the differential equation

1 d
S ) (BL2,CO6) (04)
(Bx2+2x) dx

Q3)A)i) Letf:R — R bedefined by f(x) = 5x — 9. Show that fis one-one and onto and find itsinverse.
(BL3,CO2) (04)
i) Find (f + g)(x) if f(x) = x> —4x +9and g(x) = 6x> — 9x? + 5x + 10. (BL3,C03) (02)
OR

4
Q3)A)iii) Letf:R — R bedefined by f(x) = ax + 6. Show that fis one-one and onto and find itsinverse.

(BL3,CO2) (04)

2
X +9and g(x) = 5x — 15. (BL3,CO3) (02)

iv) Findf(x)-g(x) if f(x) = 1?

Q3) B) i) Find the Curl of the vectorf = (x%yz, x + 12y = Z, xy2>). (BL3,CO5) (06)
i) Find the divergence of the vector g = (x2 — 15x + 4,5y° + 8x — 10,z* — 922, (BL3,CO5) (04)

QHA))aIfA=(24,6), B=(3,-9,2)andC = (—-4,10,12), find 3A — 2B + C. (BL4,CO5) (02)
b) Find the dot product A-B if A = (6,9,1) and B = (—5,7,2). (BL4,CO5) (02)
ii) Differentiate f(x) = x*logx (BL4,CO3) (02)
OR
Q4) A) iii) Find the cross product of the vectors A=2i- 6] + Skand B = — i+ 2j + 8k. (BL4,CO5) (04)
4
iv) Compute the valuesof g(x) at x = 9,6 if g(x) = gxz — 10x + 19. (BL4,C0O2) (02)

Q4) B) i) a) Compute A’ U (BN C)'if A = {2,3,5,6,8), B = {1,2,6,9,10} and C = {3.,4,6,9,10)},

and theuniversal setisU = {x ¢ N | x < 10} (BL4,C0O2) (03)
b) Transform the following statement into symbolic form and construct it’s truth table.
“1 will learn guitar if and only if | have the passion for music”. (BL4,CO2) (03)

ii) Prove that the following statements are logically equivalent.
pV(gar)=(pV A(pVr) (BL4,CO1) (06)

Q5) A) i) Solve the following differential equation:
d
2y® — 6y + S)d—y _ 92— 7x =0 (BL4,COB) (03)
X
x4 4x — 45

i) Evaluate  lim ———~ (BL4,CO3) (03)
x—-9 x+9



OR
Q5) A) iii) Form the differential equation representing the family of curves y = ax? + bx,
where aand b are constants. (BL4,CO6) (03)

d
iv) Find the particular solution of the differential equation d_y —(2x2+5x) =0,
X

2 5
Satisfying theinitial condition y(1) = 7 if the general solutionisy(x) = 5x3 + Exz +c
(BL4,CO3) (03)

6
Q5) B) i) Represent the complex number z = 9 + 6i in the polar form. [tan_l(g) =0.59]. (BL3,CO4) (04)

ii) Construct truth table for the compound statement ~ (p Ap) = (~ g V p). (BL3,CO1) (04)
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