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Tribhuvan University
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M.A. / M.Sc. Entrance Examination
2078

Time:.2 Hours' . Full Marks: 1"00

Attempt 100 questions (from 1 to 94) and remaining 6 (from 95 to 100 either Mechanics or
LinearProgramming). 1x 100

Tick (,/) the best alternatives.

1. Which of the foliowing property holds in a group (G, *) for all a,b e G?

( a )  a + b : a * c  + a : c

( b )  a * b : b + a

( c )  a * a : q

( t l )  a x e : e

2. The ord.er of the group (2,+) is

(u) o
(b) 2
l ^ \  A  r ,
\ L , /  

=

/ ' l  \  i -G -  i +o

3. In the group (Q - {0i, x) where a * b : ab, theid-entity element is

(") o
( D J  I

1(c) i
( d )  * ,

'.4. Which is a subgroup of the group (Q, +;f

(a) (Q+, +) i
(b)  (Q+,  * )

(c) (N, +)

(d) (72, +)

5. If S and ? are two subgroups of a group ,S, then which of thc following is a subgroup?

(a )  . 9u "

(b)  ,sn?
( c )  s - T

L * -

-{



' r  ( d )  G - ^ 9
I

* 
* 6. The number of generators of the cyclic group {1,-1, i,.,-i,} is

.  ( u ) 1
'  

( b ) 2

(") o
(d) infinite

7. Let, f t (2,+) -+ (2,+) defined bV /(r) : 2r. Then kernel of / is

(u) {r}
(b)  {1 ,  -1}

( c )  { 0 , 1 }
(d) {0}

8. If ,R is a ring without zero divisors, then r.y :0 implies

( a )  r : 0 o r g : g

( b )  r : 0 a n d A : 0

( C )  , : 0 , A * 0

( d )  
" * 0 , a : 0

" 9. The number of binary operations involved in a ring is

(u) o
(b) 1

( c ) 2  1

(d) infinite

L0. An integral domain D is a field if

' : (u) D is finite

, (b) D is infi.nite

(c) The element of D can be arranged in a particular order

(d) None of these'

/ r  1 \ / 2 \  / a \
1 1 .  I f  { *  

-  
l l -  l : l ^ =  L t h e n t h e v a l u e s o f x a n d y a r e- -  " \ 2  v )  \ + /  \ o / 7 - - - - - -

( a )  c : 0 , U : - 1

( b )  r :  - 3 , 9 : 7

( c )  r : 0 , A : 7

,  
( d )  r : 3 ,  A  : 7  

r

12. Tf the value of a determinant is 5 and if its first row is multiplied by 3, then the vaiue of the

new determinant is

(a) 3



(b) 5

(c)  15

(.1) 3

1 ? The rank of the ̂ ut i* ( 1 I 1 ) t.
\ 4  D  6 /

(u) t

(b) 2

(") 3

(d) 0

The value of k for which the vectors (1,5) and (2,k) are linearly dependent is

( a )  k : t
/ r  \  |
( o J  K :  c

( c )  k :  - z

(d) k: 10

The system of equation r * 29 :3, 2r * aA : b has unique soiution if

( a )  a : 5

( b )  a :  4

( c )  a : 4 , b : I

@ )  a l a .

tf l lall : 2, then the norm of the vector -54 is

(a )  -10

(b) 10

(")  2

(d)  -2

If  the vectors a :  (k,0,0) and B: (0,k,0) are orthogonal,  then k is

( u )  o '
(b) 1

(") -r
(d) fbL all values of k.

For a bijective mapping ? : R3 i R3, the rank of ? is

(u) 1

(b) 2

(") 3

(d) 4

L4.

1 6

17,

1 8 .



The eig€nvalues of the matrix

?

( u )  { 1 , 2 , 3 }
(b )  {1 ,0 ,2 }
(c )  {1 ,2 ,4 }
(d )  {1 ,0 ,0 } .

ft 3 1).-

20. The characteristic polynomial of the *atri" ( -1,
r \
; J *

( a )  ) ' - 2 A + 2
( b )  ̂ , - 4 ) * 5 : o
(")  r '  -  41+ 5
(d) ), - 4.\ + 6.

2L "Tf.I love math, then I will pass this course; but I know I love math". Therefore, I will pass

the course. What is the correct symbolic form ?

(u) [(p + s) ̂  p1+ q

( 6 )  I k + q ) ^ - p l + q
(") [(p =+ q) v p]+ q)

( a )  [ k + q )  v p ) + - q )

22. What is the least upper bound of the set ,S : {r : 12 < 9} ?

(u) e
(b) 3

(") a
/  r \  P(o/  o

23. If An: (*,*) tor each n € N, What is the value of n;=:tAn?

(.) *
(b) +
(") {ti
(d) {0}

^ l '' I ' he  sequence 1r ,u ,  r ,u ,  " ' j  l s

(a) increasing and not bounded above

(b) convergent and not bounded

(c) convergent and bounded

(d) not convergent and bounded

The convergence test of the series i,-rr"-t by Cauchy criterion is
n:\

24.

25.



i

..,, 
(a) convergent

i o o. 
(b) bonditionally convergent

' (") not convergent
.  /  t \  ?  ' 1(d) none ofthem

20. If / is a continuous function defined in a closed and bounded subset A of R. then J is uniformly

continuous in A' is the statement of

(a) Heine theorem

(b) Bolzano'theorem

(c) intermediate Value theorem

(d) Lipschitz theorem

27. rhevalue of ]gA 
9t*@ t,

(u) o
(b) -1

(") 1

(d) 2

28. [r] denotes the greatest integer not greater than r and is integrabie on [0,3] then what is the
, ralue of the integral filr]dr ?

(u) o
(b) 3

(") 1

(d) 4

29. If / is continuons.on a closed interval [a,b] and g is continuous on [a,b], then there exists a

f: f @)g(") : f (o) [i s@)a" + f (b) I! g@)a"

' ', is the staternent of

(a) second mean value theorem for Riema'nn integral

(b) frrst mean value theorem for Riemann integral

(c) generalizeclisecond mean value theorem for Riemann integral

(r1) generalized fi.rst mean value theorem for Riemann integrai

30. The arbitrary intersection of open set is

(a) alwaYs oPen
'  

t r ,(b) closed

(c) oPen

(d) noi necessarilY oPen

-,3



., 31. The set [0, oo) in IR. is
1

(b) closed but bounded

(c) closed but not bound.ed

(d) open and bounded

32. Areal sequence {r,-} is monotonically non-increasing for n e N, if

(a) rnal ) rn

(b) rnay < rn
/ \
lc) rn'r1 ) rn

{d) ' rna1 {  nn

33. A function f : S -+ IRfr is said to be bounded on ,S if there exist a positive constant M such

that

( a )  l / ( " ) l  ! M Y r e  S
( b )  l l / ( " ) l l  S M Y r e s
( . )  < f ( " ) > < M  V r € S

(d) none ofthem

34. For afunct ion T: S -+,5 def ined byT(r) : f rZ,0z-r 1$ tas acontract ionconstant value

as

(u) 2

(b) ?
/ \  1(c/ i
(d) 0

35. Let / be defined on a closed interval [a,b] and f ("+) and /(c-) both exists at some interior

, : 
point c € (a,b) then /(c+) - f ("-) is called the

, (u) lefb hand i,r*p of / at c

i: (b) right hand jumP of f at c

(.) j.t*p of / at c

(d) no jump of f aL c

36. The integral valye ff rd(si'nn) is

(u) 1

(b) -1

(c) -2

. 
(d) 8

37. It / is continuous on [a, b] and if a is of bounded variation on [4, a] tir"r, the condition for

/ e ft(a) on [a, b] is

( a )  U ( P , f  . o ) - L ( P , f  , 0 )  (  e ,  V  P e  g P



.  ; .  & )  U ( P , f . " ) - L ( P , f , a ) ) e , V P , e P

(d) U(P, f .") - L(P, f ,o) ) e, V P€ c P

rt will be the limit of f.(r) for lrl > t t

(o) o
(b) ;
(") 1
(d) 3

oo

39, The power series Do^Q 
- 

"o)o 
converges absolutely if

n=0

(") l, - "ol 
<

( b )  l r - r o l t ,
( " )  l "  -  ,o l  < ,
(d )  l ,  -  zs l )  r

. f5 d,r
40. What is the value of the inteSral 

;l ffi 
converges for r > !7

' 
(*) 4

(b) 0

(") 3

(d) 5

41. The function f (*) : rstn(I/r) at r : 0

(a) has no limit

: (b) is discontinuous at z : 0

, (.) has limiting value 0

,.., ,, (d) hae lirniting value 1
''.,.r-i:,'

",' 
42. Thefunction /(r) : lrl is

(a) not continuous at e:0

(b) not differentiable at rl : 0

(c) not def ined at z:0

(d) all of the above

43, The limiting value of @FA as r -+ 0 is

1

/ ^ \
\ - /  3



r-
t .

1
f r  (bJ -

+ 3

/ \  U'  ( c J -
0

(d) =oo

44. Tine function f ("): 13 has

(a) minimum value 0

(b) maximum value 0

r . (c) no extreme values

(d) none of the abovc

45. If ! : s-kr then Yn:

(a) (-1)"kn"-kt

(b )  Pn" -k t

(c) (-1)"e-k'

" 
(d) (-t)nk"ek"

46. The equation of tangent U2 : 4r which makes an angle 45o with x axis is

( a )  r + Y - 2 : 0

( b )  
" - Y - 7 : 0

( c )  r + A : 0

(d) none of the above

47. A fi:nction A: f {r) is said to have horizontai asymptote if

I a )  I rm  l ( u  )  :  oo
r--+a

( b )  l i m  f  ( r ) : 0

(") lim /(r) = a
t-+oo

(d) ali of the above

"48. A curve gr : f (r) is said to be symmetrical about g axis if 
t

(a) replacing y by *y does not make change in the equation

(b) replacing r by -r makes the change in the equation



, (") replacing y by -y makes the change in the equation

(d) repiacing r by gr makes the change in the equation

49. I f  z:  r ,3 *3r2y + E3 then zo at ( I ,2) ts

(a) 12

(b) 3

(") 3

(d) 15

5 0 .  I f  z :  e , U , f r : L , g :  s i r r  t  L h e n  f r  :

(a )  e " i " t f s in t * l cos t ]

(b) et" i ' r [s inl  *  cosl ]

(c) et "i"'fsin t * I cos f]

(d) e"i" tt cos t

51. y : ar * b is the solution of

( a )  a " : o
(b )  s ' : o
k )  a "  * a ' : c
( d )  a "  - a ' : o

. 52. The differential equation a' + y2 : 0 is

(a) linear

(b) nonlinear

(c) non homogeneous

(d) none of the above

53. The generai solution of grt * 4A :0 i"

( u )  a : C s i n 2 r * D c o s 2 r
(b) g: Asin2r

k)  a :  Ae2"  + Be-z"

(d)  Y :  Acos2r



; ,  54 '  Y t  -  U  :0 ,  g (0)  :  t  i s

(a) a boundary value problem

(b) an initial boundary value problem

(c) single valued problem

(d) initial value probiem

55. y : ek' is the soiution of ytt+u'+a :0.If the roots k1, k2 of the auxiliary equation are
repeated then the solution of the given equation is

(u) A: Cek" * De-kz'

( b )  g : e k t * + D k 1 s k ' *

& )  u : e h t e * D r e k ' *

(d) all of the above

56. The general solution of u11 - unr : 0 is

(a) u: f(* - ct) + g(n * ct)

"  
( b )  u : f ( * - f ) + s ( r + t )

( c )  u :  f @ - t )
(d) None of the above

57.  u t *uu ,  -  0  i s

(a) linear

(b) non homogeneous

(c) second order

(d) non linear

58. I f  !  F(r)dn: f  (r)  then F(r)  is

(a) primitive '

(b) integration

(c) integrand

. 

(d) none of the above

d  I *

59. The value of * / tadt:
dr Jt

i n



(u) *n

(b) 
"3

(") o
(d) non of the above

60. f i f @)a":
(u) 

"ff(" 
- c)dr

(u) ,fo"(" -r c)dr
(.) ,ff(" - r)dr
(a) ,ff(" * r)dr

f o o l

Jo !1  *2  
a r :

(u) '
(b) 2tr

(") o
1a1 ,r1z

61 .

63.

64. ellipse about r axis isThe volume of the ellipsoid formed by the revolution of an

(a)  4 r  ab2

1 1

" l :e-"d,n-
/ \  V G
\u) z
(b) zJi

k) Ji
(d) none of the above

The area of the loop of the curve o2A2 : a2n2 - 14 ts

, t 4 o 2(u/ g

/1  \  2az
\o)  s
(c) +a2

o

to /  ;
t)



' J ,

, 4nab2
(b,)  

3
'  

, ,  T a b 2
\"/ s
(d) none of the above

r t f r ,
6 5 .  1  /  s i n a d , a d r :

J O  J O

(a) n/2

(b) ztr

(") *

(d )  n l3

66. Consider the function f (* , y) : A2 - 2r2y * 2ra . Then the function has

!, (a) maximum at (0,0)

(b) minimum at (0,0)

(c) both (a) and (b) correct

(d) neither maximum at (0,0) nor minimum at (0,0)

, 67, If f (r) be a maximum or a minimum at r: p, and lt f'(p) exists, then

(a) /'(p) > o
(b) f'@) < 0
(c) /'(p) : o
(d) /'(p) can be anything.

68. which integral is the form of Gamma function?

y 7
: (u) I ,^A* dr (m > =1)

J O
' f 1  

-

iu, (b) | 7*-t (1 - 
")'-' 

dr (m, n > -1)

, J o
/noo

i  ( . )  I  e-"*n- '  dr (n > -1) l
J O

roo
(d) 

/, 
e*r-ntr dr (n > -1)

69. What the vaiue of 1im 
sinr-- r

--;;-o 
n3

(') 1
6' 

(b) 0

(") 6

(d) 1

12



n- 70. What the value of j*

@ ) a

. (b) 0

(c) -1

( d ) 1  ;

71. Identify the wrong statement

(a) the sum or the difference of two continuous real valued functions is a continuous function
- 

(b) the product of two continuous functions is a continuous function
' (") if a function is continuous qt a point in an interval, it must also be differentiable there

(d) if a fr:nction is differentiable at a point, then it is continuous at this point

72. Which is the correct expression of a total differential a function u: f(x,y)?

(a) d.u: ftd.r * Ho,
(b) az : ffiar * #a,
(c) d,u: ffiar * Ha,
(a) none of these

, TB. If u: 
"o"-r 

-{\, then Euler,s theorem results that
Yr + 1/A

6 )  "H+sW:s inz
b) "#+af f i :  

-cotu
( " )  

" #+yH :  
- | co tu

@ )  " * + o # : c o s ? ,  I

-74. Thepolar form of an ellipse is

L cos20 sin20
( a )  - : - . t - - -

r a o b o

/, \ 1. cos20 si,n20
(D/ A: o,  

-  -F

, ^ . , ,  1  _cos? -s ' in9\") T.z a2 
, 

b2

7 cos20 sin20(.1) ;:a;*ff
Zb. The condition that the line g : n1,trf c meets the ellipse 4 . *: L exactly at a point if' a z b '

(a) c: +J&ffi4F
(b) 

"' 
: r/Pffi +F

(c) c: +J;67 -E

(d) c: -JFffi=E

A
f r '

a

! r : . t  !

aiiir
' ' : ,  

l

13



, t

., *' 76. Let + - T: 1 be the equation of a hiperbols. The length of latus rectum is
ao bz

@)ry
b ) +

b2(c) ;

@ # ,
77 . Let e arrd e'be the eccentricity of a hyp<irbola and its conjugate, respectively. Then b + b :

b ) r t
(b) *1

(.) 1

(d)  -1

78. Ttre c^ ^-r :--+^ 'h ' f  
-  bg nh - n f

:o-ordinate (:; 
h, ,ffi1 is called the

(a) point where a chord meets the conic

(b) centre of a conic

(c) focus of a conic

(c1) point of intersection of two axes of a conic

?9. The distance between the points (-t,6;6) and (-4,9,6) is

(fi zrt
(b) 3f2
(") s/3
(d) 3/5

80. The equation ln I my * nz :p stands for the equation of

' : (a) a line in a generai form
' (b) a line in a normal form

'  /  \  r '  ,  ,

:,r .: ,, tc/ a ptane in a general form 
it'

(d) a plane in normal form

r - 2  A + 3  z - 5 ,  - - - , - - 1 r - r a - ^ - 1 ^ - ^ o -  D ^ . , -
81 .  Theva lueo f  , kwhen  a l i ne  

T :  
a . , l i :T  i spa ra l l e l t o  ap lanc  2n -3y  f  z :3 i s

(u) e
"  (b) l i

(c) 10

(cl) 12

gi. rlr" equation (n - r1)(r - *r)t (y -ar)(a -yz) + (z - z1)(z - rz):o il tir" equation

(a) of a sphere on the line joining two given points as a diameter

(b) of a sphere on the line joining two given points as a chord

1 A



(c) of a cylinder on the line joining two given points as a diameter

(d) of a cylinder on the line joining two given points as a chord

83. The plane lr*mg*nz:p is tangent to the central  conicoid an2 +bA'+czz:1|f
:'  

, , 1 2  m 2  ^ 2
( . )  

;  + ; + ' ! - + p 2 : o

I m n .
( b J  -  * ;  *  - : P '

a o c
12 rnz n2 .

l n \  -  I - t - - ; : p '
\ " t  a 2 t b 2 ' c -

, - .  1 2  m 2  n 2  ,
( d )  - *  ,  + - : P '

a o

84. The geometrical interpretation of the scalar product d,.6 of two vectors d and 6'is

(a) (magnitude of d) (projection of 6 on d,)

(b) (magnitude of d) (projection of d oni)

(c) (magnitude of 6') (projection of b on d)

(d) (magnitude of 6) (projection of d on 6)

85. If f,he vectors d,i,d and i arecoplanar, then (d * f'; ,, (c-x d] is

(u )  (d"  b )  -  (dx  i )

(b) 0

( " )  ( d x b )  + ( c - x d )  
'

(d)  -1

86. The rate of flow of fluid throughout the rectangular paralielepiped per unit volume is

(a) gradient of the velocity

(b) curl of the velocity
t (") divergent of the curl of the velocity

(d) divergent of the velocity

i .
87. Total wprk done by a force F in moving the particle through the curve C is

r d( a )  -  l ^ F x d i\  /  J U

. a( b )  I ^ . F ' x  d r '
,  t  J \ t

\ c )  -  J c r . d r
/  r \  r  7  r -
\o) lc r  .dr

88, Let a particle moves along the curve

velocity of the particle is

(a) 10

/L\ 1 .)
\ W )  

L L

(c) 5

r :2si,n\t,  A :Zcos3t, z :8.f at any t ime t :  $. The

t

15



(d) 15

89. Consider the function f (r) : 2r3 - 2y-2 + 36r* 20. Then the function has

(a) minimum for r: I
' 

(b) maximum va,lue for r:6

(c) maximum at r :1 and minimum at r :6

(d) both (a) and (b) correct

90, A point on a certain curve is said to be "a point of inflexion" if .

(a) at this point, the curve on one side is convex

(b) at this point, the curve on one side is concave

(c) both answers (a) and (b) aie wrong

(d) both a"nswers (a) ancl (b) are correct

9J,. Suppose that q be a point in the intervai in which the function g(r) is defined and 9/(q) : g

but g" (q) # 0.

(a) 9 has a maximum at q if g" (q) is negative

(b) g has a minimum at q if g" (q) is positive

(c) both (a) and (b) are wrong answers

(d) both (a) and (b) are corfect answers

92. Which is an indeterminate form

(u) 3
(b) oo - oo

/ . \  m
\" /  oo

(d) ali of the above

e : t _ e - n _ 2 n
93. What the value 

"f ]31

(u) 2

(b) 0

(") -2

(d) 1

94. Il f (*,y) be a hcimogeneous function of r a,:rd gl of degree n, then Euler's theorem states that

@) "H+a# : f@,a )
b) "H + yH : nf (r,u)

k )  vH+"H : f (n , v )
@) "H +yH : -nf (r,a)

z - sinr

16
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1 v
Attempt either from Mechanics or Linear Programming.

Mechanics

.95. Let a force P acts horizontal and a force Q acts vertical on a particle. Then the magnitude
of the resulta,nt force'B of the two forces is

(u)

(b)

(")

(d)

96. The necessarv and sufficient conditions for the equilibrium of coplanar and concurrent forces
aTe

(a) the resultant or their resolved parts along two perpendicular directions are zero

(b) the resultant and their resolved parts along two non-perpendicular directions are zero

(c) the resuitant but not their resolved parts along two perpendicular directions are zero

(d) the resultant ancl their resolved parts along two perpendicular directions are zero

97, If.three coplanar forces, acting in one plane upon a rigid body, keep it in equilibrium, they

must

(a) either meet in a point or be parallel

(b) neither meet in a point nor be parallel

(c) either meet in a point or be perpendicular

(d) neither meet in a point nor be perpendicular

98. Let P(r.,O) be the position of a particle at time t. The radial and transverse components of

velocity are

(a) f and, i0

(b) r and rd

(c) r and rd

(d) i apdi6

g9. Let u be the velocity of a particle P(r,d) and p be the:perpendicular dist4nce from the origin

to the tangent at P. The reiation between angular and iinear velocities is

100. Let ? be the periodic time, the number ,n of complete oscillations in.one second is given by

'l

/ n )  
-

t * ' ? - 1

JF, _ry
\F+A
\F+W
P ' + Q '

1 F 7
I I

-3



1
. 7 - t 1
I - l

1

v t
1

T
Linear Programrning

95 "A. linear programming problem is characterized by

(u) A linear objective function but any type of constraints

(b) all linear constraints but any type of objective function

(c) the objective function and all constraints must be linear.

(c1) either liirear objective funcf,ion or linear constraints

96 For a linear programming problem, the statement is correct

(a) it may be infeasible yielding infeasible region

(b) it may have feasible solr.rtion with feasibility region

(c) the region may be unbor.rnded

(d) any of the above statement may hold

97 Following statement is false for a linear programming

(a) a general LP can be convertecl to its Dual that is not LP

(b) the dual of a dual in an LP is the primal problem

(c) a general LP can be converted to its Dual that is also LP

(d) if a primal problem has a finite optimal solution, then its duai also have a finite optimal

solution

g8 Consider an LP min{cz I Ar : b, r } 0} with set of feasible solutions F. Then

(a) a basic solution 116 must be in -F

(b) a basic solution is ain'ays an optimal solution

(c) a basic solution may not be feasible

(d) ail of the above statements are false

99 Suppose that one formr,iiates a diet problem as an LP, where one has to select a set of foods

that will satisfy a set of daily nutritional requirement'at ieast cost. Then

(a) the problem is to minimize the cost

(b) the constraints are to satisfy the specified nutritional requirements

(c) boih (a) and (b) must hold

(d) the problem is to maximize the cost

100 Consider the LP in standard form min{3r 1 * + A 12,r 2 0,Y > 0}.. Then

. (u) the optimal solution is at (2, 2)

(b) the optimal solution is at (0, 2)

(c) the optimal solution is at (1, 1)

(d) the optimal sohition is at (0, 0)

(b)

t c l

(d)
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