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PART-A
Answer ALL questions. Each answer carries ONE mark. [1x10=10]

1. What is the inverse of -1 if G={1, -1, i, -i} is a group under multiplication.

a)-1 b)i c) 1 d) None of the above S ™
SRR
2. Which of the following is a cyclic group. '// il _/:‘:’*\{v\
a) (Z, ) DR 9 ) 9 Q.+ letgarsa )
e \ AW "“_\3 /}

3. Ina group G, an element ‘a’ has order 2 if N \.?\G/
a)yat =g b)a? =e da=e d) None of the above %QLO/

4. If ¢ is angle between radiug vector and tangent then

ar ' dar ae ae
a) tang = e b) tang = 5 Otang = r— d) tang = G

5. How many types of asymptotes are there?
a)3 " b)2 c)4 d)1

6. The value of ¢ in Rolle’s Theorem where —g Le% % and f(x) = cosx on [—g , E] is
a)0 b)ym c) g d) E
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x—3

7. lim = is
x—3Xx%—2x-3

a) 0 b) 1 ¢) d)=

8. A differential equation is considered to be ordinary if it has
a) One dependent variable
b) More than one dependent variable
¢) One independent variable
d) More than one independent variable

9. The integrating factor of the differential equation % +xy =x1s
%2 2

a)e 2z b) e% c) e¥ d) None of the above

10. The differential equation Mdx+Ndy =0 will be exact if and only if
ayM, =N, =0 bM,—N,=0 ¢)My+N,=0 dM,—-N,=0

PART-B
Answer any TEN questions. Each answer carries TWO marks. 2 x 10 =20]
11. Find the orders of an element of the multiplicative group {1, w, w?} of cube roots of unity.
12. Find all the generators of z;5.
13. Define right coset and left coset of a group.
14. Show that the angle between radius vector and tangent at any point on the curve r = gedears

is constant.

T2

15. For the curve r = af show that p =

Vrita?
16. Show that the radius of curvature in the pedal formis p =r 3—;'

17. Discuss the continuity of f(x) = xsin G) at x=0.

&,
18. Verify Rolle’s Theorem for f(x) = x? — 6x + 8 in [2, 4].

x—sinx

19. Evaluate lim
x—0

20. Find the integrating factor for Z—z + % ¥ = %3,

21. Show that the equation (e” + 1)cosx dx + e”sinx dy = 0 is exact.

22. Solve sinpx cosy=cospx siny+p.

Page 2 of 3



PART C
Answer any FOUR questions. Each answer carries FIVE marks. [5x4 =20]
23. State and prove Lagrange’s theorem.

24. Show that the pair of the curves r = a(1 + cosf) and r = b(1 — cos8) intersects orthogonally.

2 2 2
25. Find the pedal equation of the curve x3 + y3 = as.

: y e ; _ {x?, x<3 _
26. Discuss the differentiability of the function f(x) = atx = 3.

6x—9, x>3
27. Expand f(x) = tanx using Maclaurin’s series up to the term containing x*,
28. Solve p? + 2pycotx — y? = 0.
PART D
Answer any THREE questions. Each answer carries TEN marks. [10 x 3 = 30]
29. a) Prove that the order of every element of a finite group is finite.
b) If G is an abelian group prove that o(ab)=o(ba) V a,b € G.

30. Trace the curve cissoids, y?(a — x) = x3, a > 0.

31. State and prove Cauchy’s Mean Value theorem. Hence verify the theorem for f(x) = x°

and g(x)=x* in [1,3].

32. Solve p = tan (x - Z5).

33. Find the general and singular solution of (px - y)(x - py)=2p by using the substitution x*>=1u

and y> =v.
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