
     

 
 

 
 

 
 

PART – II 
 
 
 
 

INSTRUCTIONS (j]¡SÇw°¥) 

1. Question cum Answer Booklets are processed by electronic means. The following 
instructions are to be strictly followed to avoid invalidation of answer scripts. 
(S\Lh|vOU D¾qvOU Aa°OÐ CT mO¨V RsãOW¥ CsWVSNaLe]WV yLSËf]W v]h|pORa 

yzLpS¾LaOWPRa oPs|j]¡¹pU ja¾OÐf]jL¤ Cv AyLiOvLWLf]q]¨OvL¢ 

fLRuÕrpOÐ j]¡SÇw°¥ kP¡¹oLpOU kLs]¨OW.) 

2. The first page of this question cum Answer Booklet is an OMR data Sheet (Part I). All 
entries in the OMR sheet are to be made with blue or black ball point pen only.  
(CT kOñW¾]R£ KÐLoR¾ Sk^V KqO K.IU.B¡. cLãL x}ãLeV (kL¡ŸV  I). CfV  j}sSpL, 

WrOSÕL j]r¾]Rs SmL¥ SkLp]£V Skj DkSpLY]\ÿV oLNfSo kPq]Õ]¨LvP.) 

3. Make sure that register number is bubbled correctly and completely; no correction is 
permitted. 
(q^]ð¡ jÒ¡ SqXRÕaO¾OÐf]jOç WOo]tW¥ WQf|oLpOU kP¡¹oLpOU WrOÕ]\ÿ]ŸO 

RºÐV DrÕO vqO¾OW. f]qO¾sOW¥ AjOvhj}posæ.) 

4. Do not tamper the bar code printed on the OMR sheet and subsequent pages. Tampering 
of bar code will result in the invalidation of this booklet. 
(CT kOñW¾]¤ Iv]RapOU Nk]£V R\pÅ]q]¨OÐ mL¡ SWLc]¤ KqO WLqevwLsOU 

f]qO¾sOWStL, oL¡¨OWStL kLa]sæ. Cf]jO v]qOÈoLp] R\áOÐ kƒU CT kOñWU 

AyLiOvLWOÐfLeV.) 

5. Answers should be written with blue or black ball point pen only.  
(D¾q°¥ j}sSpL, WrOSÕL j]r¾]Rs SmL¥ SkLp]£V Skj DkSpLY]\ÿV oLNfSo 

IuOfLvP.) 

6. Do not write anything outside the margin of space provided for writing the answer and 
write only one line of answer between two lines. 
(kOñW¾]¤ D¾qU IuOfOvL¢ j¤W]p]q]¨OÐ òs¾]jO Rvt]p]¤ pLRfLÐOU fRÐ 

IuOfOvL¢ kLa]sæ. qºO vqW¥¨]ap]¤ KqO vq] D¾qU oLNfSo IuOfOvL¢ kLaOçP.) 

7. Rough work should be done only in the specific page provided with. 
(rlV v¡¨OW¥ Cf]jLp] j¤W]p]q]¨OÐ Sk^]¤ oLNfSo R\áOvL¢ kLaOçP.) 
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1. Determine whether the given relation  is an equivalence relation on the 

set ℤ\{0}. n m if 0>nm , for all ∈mn, ℤ\{0}. (5 Marks) 

2.  Prove the expression using basic Boolean operations on sets, 
1=′++′′+′ CBABCBBA .  (5 Marks) 

3. Compute the remainder of 1038  when divided by 13. [Hint: use Fermat’s 
theorem] (5 Marks) 

4. Find )18(φ , where φ  is the Euler’s phi function. (5 Marks) 

5.  Form the quadratic equation whose roots are –2 and –3. (5 Marks) 

 

6. Check whether the equation 0552 =+− xx  is a reciprocal equation or not? 
 
 (5 Marks) 

7. Find all left cosets and right cosets of the subgroup 3ℤ of ℤ, the group of 
integers under usual addition. (5 Marks) 

8.  Consider the group ℤ24 under addition modulo 24. Is ℤ24 is a cyclic group? If 

so what are the generators of ℤ24?   (5 Marks) 

9. Find the value of the determinant using row reduction            (5 Marks) 

zyxzyxzyx
yxyxyx

xxx

3610234
3623

32

++++++
+++  

 

10. Find the inverse matrix of 















=

305
029
211

A  by using Cayley-Hamilton 

theorem. (5 Marks) 
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11. Show that ∈),,,{( 4321 xxxx  ℝ4 }0,0| 4231 =−=+ xxxx  is a subspace of ℝ4 . 
Find the dimension of this subspace. (5 Marks) 

12. Let V be the vector space of all 2 by 2 real matrices and let →VT : ℝ2 be 

the linear transformation given by ),( dcba
dc
ba

T ++=















, If is  the 

standard basis for V and /={(1, 1), (–1, 0)} is a basis for ℝ2, find the 

matrix of T relative to these bases. (5 Marks) 

13. Show that every infinite set A contains an infinite sequence of distinct 

terms. Deduce that there is a function AAf →:  that is one to one but not 

onto. (5 Marks) 

14. Let )( nx  be a sequence of integers such that 1+≠ nn xx  for all n. Prove or 

disprove the following statements. 

 (a) )( nx  is a Cauchy sequence. 

 (b) )( nx  cannot have a convergent subsequence.   (5 Marks) 

15.  Determine whether the series 
∞

= +0
2

2

)2(cos3

)4(sin2

n
n

n

n

n
  converges or diverges. 

 

 (5 Marks) 

16. Show that the series  
3

2

0

1

2
)1(

k

k

k

k

+
−

∞

=

+  is conditionally convergent.  

 (5 Marks) 

17. Evaluate 
2

2

0

10100
lim

x

x
x

−+
→

.  (5 Marks) 



 

045/2025 3

18.  For what values of a, m and b does the function         









≤≤+
<<++−

=
=

21
103

03
)( 2

xbmx

xaxx

x

xf  

Satisfies the hypotheses of the mean value theorem on the interval [0, 2]. 

       (5 Marks) 

19. Find the absolute maximum and absolute minimum of 

22492)( 23 +−−= xxxxf  on the interval 50 ≤≤ x .  (5 Marks) 

20. Let 201015 2 ++= ttSA  and ttSB 405 2 += , 0≥t , be the position functions 

of cars A and B that are moving along parallel straight lanes of a highway.  
At what instant of time do they have the same velocity?  

  Which car is ahead at this instant? (5 Marks) 

21. Find the length of the curve 
y

y
x

4
1

3

3
+










=  from 1=y  to 3=y .      (5 Marks) 

22. Using definite integrals find the lateral surface area of the cone generated 

by revolving the line segment 
2
x

y = , 40 ≤≤ x  about x axis.           (5 Marks) 

23. Find the area of the region enclosed by the parabola 22 xy −=  and the line 
xy −= .                                                  (5 Marks) 

24. Consider a triangular plate with vertices (0, 0), (1, 0) and (1, 2) having 
constant density of 3 g/cm2. Find the moment of the plate about y-axis.                   
                                                              (5 Marks) 

25. Find the equation of the tangent plane to the sphere ++++ uxzyx 2222  
022 =++ dwzvy  at the point ),,( 111 zyx  on it.                   (5 Marks) 
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26. Find a unit vector perpendicular to the vectors kji 23 ++  and 
kji 422 +− . Also find the angle between the given vectors.          (5 Marks) 

27. Find the shortest distance between the lines 
1

7
2
5

1
3 −=

−
−=− zyx

 and 

 
1

1
6
1

7
1 +=

−
+=+ zyx

 .                                                 (5 Marks) 

28. Find the equation of the plane passing through the point (2, –3, 1) and 
 perpendicular to the line joining the point (3, 4, –1) and (3, –1, 5).   
                 (5 Marks) 

29. Suppose that a geyser, centered at the origin of a polar co-ordinate system, 
 sprays water in a circular pattern in such a way that the depth D of water 
 that reaches a point at a distance of r feet from the origin in 1 hour is 
 rreD −= k . Find the total volume of water that the geyser sprays inside a 
 circle of radius R centered at the origin.                                           (5 Marks) 

30. Find the mass of the solid enclosed between the spheres 2222 =++ zyx  

and 8222 =++ zyx , if the density is 
222

1
),,(

zyx
zyx

++
=ρ .     (5 Marks) 

31. Evaluate dzyzxyydyzxzzdxyz )2()()1( 2
)4,3,2(

)2,2,1(

++++++− .             (5 Marks) 

32. Determine  ++−
C

dyxyxydxxyy )3()( 23  where C is the boundary of the  

 region in the first quadrant enclosed by 21,0 xyx −==   and 2xy = . 
                                                                                           (5 Marks) 

33. Solve the differential equation : yyx exe
dx
dy 2223 −− += .                    (5 Marks) 

34. Solve the differential equation : 1
2

=













−

−

dy
dx

x
y

x
e x

.                     (5 Marks) 
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35. Find the general solution of the equation : xyyy 2sin6545 =+′−′′ .  
                                                                                                    (5 Marks) 

36. A manufacturing unit manufactures doors and windows. Keeping in view 
 the market demand, the manufacturer intends to produce in all no more 
 than 30 pieces per week. The market survey has shown that no more than 
 15 doors per week can be sold. The manufacturer is also committed to 
 supply atleast 10 windows per week. The net profit on the sale of a 
 window and door is Rs.100 per piece and Rs 150 per piece respectively. 
 Formulate this situation as a Linear Programming Problem to maximize 
 the total profit. (No need to solve, only formulation is needed.)      (5 Marks) 

37. Discuss the convergence of 
∞

=
++ −−0

21 )1()1(k
kk

k

zz
z

, 1≠z .               (5 Marks) 

38. Find all the poles and singularities of 
)51()34(

23
)(

2 iziz

iz
zf

+++−
−−= .  

                                                                                (5 Marks) 

39. Verify whether 22),( yxyxu −=  is Harmonic. If so find its harmonic 
 conjugate.                                                             (5 Marks) 

40. Evaluate 
Ω

dzx  where Ω  is the boundary of the square [0, 1] × [0, 1] with  

 ℂ considered as ℝ2.                                                   (5 Marks) 


