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SECTION-1 

(Answer all questions. Each question carries 1 mark.) 

1. State the fundamental theorem of Algebra .. 

2. Find the number of real roots of the equation x3 - .x2 + x- 1 = 0. 

Max. Marks : 80 

3. If f(x) = (x - 2)4 
<I> (x) and <I> (x) is not divisible by (x ,_ 2), find the multiplicity of 2. 

4. If a,~' 'Y are the roots of the equation x3 + 2x2 - x + 1 = O find the equation 

whose roots are - a, - p, - 'Y . . 

5. If a,~ are the roots of the equation x2 + 3x + 4 = 0, find the equation whose 

roots are 1/ a and 1/p. 

6. Find the domain of r(t) if r(t) = (J3t + 1, t2 
). Also find r(t0

) if t0 = 1. 

7. Find lim (t
2 T + 2t T). 

t -->3 

8. Find ?(i} if r{i) = 41 - cost J. 

P.T.O. 
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{Ans,,r(-, r ftf1)' efgtit En-ch qrnr,hnn cs.1rrt,,& 2 rnnrko. ) 

1 ·1 Shovv thot tho oqunttrm x3 t z,? .,. 7 ~ 0 hns at foast tw(J v ·1mt1l,11. ro0to 

12 ff 1, 2. 3 Bro tho roots .of the cubic oqw1fi<;n f(x) = 0, find f(x) and henc'1 f-ln(J th1
: 

,~quarron wnos·e toots are 1 , 1 /2 and 1 /3. 

13, n , and 3 are the roots of g(x.) ~ O, find g(x) and hence find the f'.1 quat,,;n wh~ r: 

roots are 1 /2 and 3/2. 

14. Sotve 4 x3 -- 24x2 + 23x + 18 = o whose roots are in Arithme1ic Progression. 

15. Sket·ch the graph and a radius vector of r(t) = cost I - sJn t ] ; O s t !: 21t -

16. Fmd y(t) if y#(t) = ;' r e1 J : y(O) = 2T and y'(O) == J · 

17 Find k(t) for the ci rcular helix x = a cost, y == a sint, z = ct; a > 0 . 

18 Ftnd the velocity and speed of a particle moving along the curve 

- : ·- t2 ·; t3 . 
rf 1) ::::. t 1 ,, -

2 
J + -

3
. k at t = 1 . 

19 Find the divergence and cu rl of the vector field F(x, y, z) = x2y T + 2y3£f + 3zk. 

20 u i ~·- )'. 1 +vi •t zk i show that (a) Curl r ;;:: o (b) div r :;:: 3 . 

21
. Ev .ilu at!: { x 

1 
ydx-,. xdy along the t rlangular path joining ( o, o), ( 1, Q) and ( 1, 21 

tn the couflter d<Jckv,isb direction . 

22 Let F(x y) ··· el ( · xr"' : " 
• . , • . ... . . ~ • ai J. prove ttiat ,F is a conservative field in the entire plane. 
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SECTION - 3 

(Answer any six. Each question carries 4 marks. ) 

D - 3119 

23. If a, P1 'I are the roots of the equation ax3 - 4x2 + 6x - 1 :::: o, find the equation 

whose roots are a + 1 / 2, fj + 112 and 'Y + 112 . 

24. Find a real root of the equation f(x) = x3 _ x - 1 = o using bisection methodJ 

correct to four decimal places. 

25. Solve the equation x3
-5x + 3 = 0, by Newton-Raphson method, correct to thres 

decimal places. 

. . x2 x2 
26. Using the vector equation of the ellipse - + - = 1 find the curvature at the 

4 9 l 

end points of the major and minor axes. 

27. Suppose that a particle moves through 3-space so that its position vector at 

time tis r(t) = t T + t2
} + t3k. Find 

i) The scalar tangential and normal components of acceleration at time t. 

ii) The scalar tangential and normal components of acceleration at time t = 1. 

iii) The vector tangential and normal components of acceleration at time t = 1. 

28. Prove that curl (grad <P) = 0, where <P is a scalar point function . 

29. Find the work done by the force field F(x, y) = x3y T + (x - y) T on a partrcle that 

moves along the parabola y = x2 from (- 2, 4) to ( 1 , 1). 

30. Let F(x, y) = 2xy3T + (1 + 3x
2
y

2 )1. 

a) Show that F is a conservative vector field in the entire x-y plane . 

b) Find the scalar potential <P. 

31. State Green's theorem. Using the theorem, evaluate f x2 
ydx + xdy along the 

C 

triangular path joining (0, 0), (1, 0) and (1, 2) in the anticlokwise direction . 
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(Answer any two. Eoch que~t:k1n m~rrlos 16 marks.) 
R 

32. Solve x·4 - :2x~' -+· 3x;? ~-4x - '1 ..... 0
1 
t)lvon thnt tho product of two roots Is unity . N 

. I 

33. Describe th'3 Newton~Rnphson method for fincilng tho solution of the equation· 

f(x} = 0. Solve the (?quntlon x~i t~ x~ - 80 ~ o. by Nflwton-Raphson met:h·od,1 

cortect to three decimal plact1s, I 
34. A shell fired from a cnnnon l1 llS a muz.zle speed of 800ft/s. The barrel n1ake~

1 

angle 45'' witr1 the horizontal. the barrel opening ls assumed to be at the grounc 

feveL Find 

a) The parametric equations for the shell's trajectory 

b) Maximum t1eight reached 

c) The horizontal distance travelled 

d) Speed of the shell at the point of impact with the ground. 

35. State Stoke's theorem. Verify the theorem for the vector field 

F(x, y, z) = 2z T +ax} + Syk taking cr to be the portion of the paraboloid 

z = 4 - x2 
- y2 for which z ~ O with upward orientation, and C to be the positive\, 

oriented circle x2 + y2 == 4 that forms the boundary of a In the x-y plane. · 
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