
Level : B.E./B.Sc./B.Tech.
Year : I
Exam Roll No. :

KATHMANDU UNIVERSITY
End Semester Examination

June/JuIY,2023

Time: 30 mins.

Marks Scored:

Course : MATH 101

Semester : I
F. M. :2O

Date 1 1 JUL 2023

Registration No
SECTION "A"

tlOQ.x1=l0marksl

Fill in the blank space(s) by writing most appropriate word(s) or symbol(s)'

1' The range of the function Y -'lG is

Z. The number of vectors in a basis for the vector space over a field is 

-'

3 . The functio t y = lx I is differentiable at every point of x

4. The average value of the function f (x) - rE with respect to x from x: 0 to x: 4, is

5. lty - ff'sin t dt,thetfl=

6. tn the row echelon form of a square matrix, all the elements below the leading

are zeros

7. The sum of the eigen values of the matrix A =
ts t is

6
4
0

8. fiGec-'x1 
:

9 The scalar projection of (-1, 1, 1) on (3, -2,1) is 

-----'
If thefunctiony = ax2 - 4x * Lhas localminimumvalueat x = L,thenthevalueof

ais
l0

t,,ffiffi#*t
Fill in the blank space(s), DO NOT TICK, by selecting the most appropriate answers from

among the given ones.

If vectors (1, -2,3) and (2,k,2) in IR'3 are orthogonal, then k:
l-2, 0; 2;

11
4l



The linear approximation of /(x) : x2 * 4 near x: I is f (x) =
l-Zx; 2x - 3; 2x;

13.

t2

14.

15.

t6

[0;

2x+31

3l

2l

,. (1-cosx)
ll[l-- =x+0 X+Xt

[o;
1

2'

).

L

The improper integral I; *
[diverges to infinity; converges to 0; converges to ]; converges to fl

The solution set of the inequality lZx - 3l < 1 is _
[[0,1]; lL,Zl; [1, 3]; [0, 3]l

The slope of the tangent to the curve C : x2 + xy - y2 = 1' at (2, 3) ist7

5 I
4l4

18. A linear system is called if all of the constant terms are zero.

Iconsistent; inconsistent; homogeneous; non-homogeneous]

l9 For what value of k, do the following equations 2x - 3y = l, 4x - 6y = k have

infinitely many solutions?

[k=0; k=L; k=2; k+Z)

1
4

!
4

20. A vector transformation T: V -+ W is linear if and only if for every x,y e V and any

scalars a, B

lT(x+y)=T(x)+rU);
T(ax*By)=aT(x)+0rU);

T(ax) = aT(x);
r(x-y)=r(x)-r9)l

The value of l-1rlxl d.x is

l;

t
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SECTION "C"

[3 Q.* 7:Zlmarks]

Write the condition for the existence of the limit of a function at a point' Prove that a

derivable function at a point is also continuous at that point' Also' find the continuous

extension of f (x) = #4*-4atx:4. 
[1+2+3]

State Mean value Theorem for the function defined on lo, bl and explain it

geometrically' Also, "'irv 
it for /(x) = xz * 2x - L on [0' 1]' 12+7+3\

OR

write the second derivative test for the extreme values of the function' Also, find the

extreme values 
"f fi;) - *n - 8*'* 16 defined on [-3' 3]' [2+5]

Define the characteristic equation of the matrix and its associated Eigen values' Also'

find the Eigen sPace of the matrix l2+2+3)

b.y'-x2=sin(xY)

2.

3

4.

SECTION "D"
[6Q. x 4:24 marks]

rinafi @Nv*o).
a. != xtin-tnQ7
c. x=Zatan0; !=asecz?

5. Evaluate the following integrals (ANY TWO)'
nl 1a. lo666,dx 

- 
b' I e* cosxdx t' Io-'e-*' dx

6. Find the volume of solid generated by revolving the region bounded by y = x - xz and

Y = .0 
about r- axis'

i. Find the asymptotes of the function y = #and also sketch the curve'

8. Use matrix method to solve the fotlowing system of linear equations

4x -y -22: 15; - x+ 2Y + 3z: 5; 5x -7Y * 9z= 8

Also verify the solution.

OR
State the Ratio Test for the convergence of an infinite series. Test the convergence of the

. - 3n+2
senes L sn .



State the Ratio Test forthe convergence of an infinite series. Test the convergence of the
. - 3u+2

senes L s" .

9. Show that the given vectors u1 = (2,3,4), \z = (4, 8,5) and us = (2, 5, 0) are

basis for IR.3.

SECTION "E"
[5Q. x 2: l0 marks]

10. Find the normal to the curve x2 + xy - y2 = 1 at (2,3) .

11. Evaluate the limit: lim 
tinl-' 

.
raO xs

12. Solve the initial value probl r X= tan x , y(O) = 2.

13. A spherical balloon is inflated with helium at the rate of 100n f t3 /mtn. How fast is the

balloon's surface area increasing at the instant the radius is 5f t?

Show that the transformation ?: IR2 + IRz defined by T(x,y) : (x - !,x + y) is a linear
transformation.

14.


