| Councll for Technical Education and Vocational Training

— Office of the Controller of Examinations
Sanothimi, Bhaktapur
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Program. Engineering All ©Ar ] un Full Marks: 80
Year/Part: /11 (2021, 2022) Pass Marks: 32
Subject: Engineering Mathematics II Time: 3 hrs
Candidates are required to give their answers jy their own words as far as practicable.
The figures in the margin indicate full marks, kwww ar]' uno00 .com.np
Group 'A’
Attempt ALL questions. P [7x(2+2)=28]
. a. For what values of 'k' the equation x? — 2kx + 7k =12 = 0
has equal roots.
b. Reduce z—+:-i in the form of a + ib.
2. a X 3 8
fa=[] 2 x=["% 5l
b. Use De-Monvre
{2(cos12 + isi
3. a. Find the equ rtex is at (-1,1)

b. Deduce the equauon of hyperbola 1 m the standard form whose
focus is at (- 7,0) and eccentricity ;.

4. a. Ifa, B,y are the angles which a line makes the coordinate
axes then prove that sin’a + sin?f + sin’y = 2.

b. Find the equation of the plane through the point (3,-4,5) and
parallel to the plane 3x — 4y + 5z = 7.

5. a. Show by vector method that the points (1,—2,3),(2,3,—4)
and (0,—7,10) are collinear.

b. Find the area of the parallelogram whose adjacent sides are
determined by the vectors T + J + k and 27 + 3] + k.
Cont. ......
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4  For what value of 'm' the vectors 7—2j+ 3k and
3T+ mj — 3k will be orthogonal?

b. Find 'x'if the mean of 5, 7, x, 18, 17 is 12.

7. a. Find the standard deviation of 5, 8, 12, 6, 9.

b. Three coins are tossed at once. Find the probability of getting:
a. exactly one tail b. exactly two heads
Group 'B'

Attempt ALL questions. [13x4=52]

8.  If one root of the equation x? + px + g = 0 be the square of the
other, prove that p? + g2 + q = 3pq.

9. 1 2 3
Find the inverse matrix of A = |3 4 O]

10.

11. arab

12. Find the eccentnclty, the coordmates of the center and the foci of
the ellipse: x? + 4y% — 4x + 24y +24 =0

13. Show that the line whose direction cosines are given by
£4+m+n=0,2mn+ 3nf — 5f/m = 0 are perpendicular to one
another.

14. A variable plane is at a constant distance 3P from the origin and
meets the axes in the points A, B, C. Prove that locus of the
centroid of the AABC is xlz + y—lz + ;1; = -;1;.

15. Solve by using Cramer’s rule:

S5x—y+z=4 3x+2y—5z2=2, X+3y—2z=S5
OR

Minimize z = 3x + 2y subject to the given system in inequalities:
5x+y=>10,x4+y=26,x=20,y =2 0.

awww.arjunOO.com.np
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16.

17.

18.

19.

20.

Prove by vector method that:
cos(A + B) = cosA. cosB — sinA. sinB

Show that the three points whose position vectors are 7] + 10k,
—7+ 6] + 6k and —41 + 97 + 6k form an isosceles right angled

triangle.
Find the correlation coefficient between the two variables X and Y
from the following |
X 5 \1 ) 4
Y 2 /. 5 6
The scores of ers ]
A | 58 60 |“s5a-1-65 166152 | 75 | 69 | 52
B 84 | 56| 92 | 65| 8 | 78 | 44 | 54 | 78 | 68 |

Which player may be regarded as the more consistent player?

If 20% of the electrical bulbs manufactured by a company are
defective, find the probability that out of 4 bulbs chosen at

random:

a. | b. at most 2 bulbs will be defective

Good Luck !
A
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Council for Technical Education and Vocational T raining
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Speci: al Scholarship/Regular Exam — 2082 Jestha
E’rogﬂm\ "“Diploma in Engmcenng All Full Marks: 80
Year/Part: 111(202122) © Arjun Pass Marks: 32
Subject: Engineering Mathematics Il Time: 3 hrs
Candidates are required to § .
The figures in the margin m%*www ar]unOO com.np
Attempt All questions. Group 'A’ [7%(2+2)=28]
1. a. Find the value of k if the quadratic equation:
x? + kx + 64 = 0 has equal roots.
b. 2+vV=16 .

Express s——==in the form x + iy.

2. a
b.
3 a.
b.
4, a

mchncd to the axes.

b. Find the value of 'p' if the vectors, T+ +k and
27 — pJ + 3k are perpendicular.
5. a. Find the direction cosines of the line joining the points:
(4.3,-5)and (-2,1,-8).
b. Find the angle between the two vector (—=1,—-1,—4) and
(—4,2—4).
6. a. Find the arca of Parallclogram determined by the vectors
T+7 +kand =27+ 3] + k.
b. Find the correlation cocfficient between the two variables

when b,y = 1.8 and by, = 0.35.
Cont. ......
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Attempt All questions.

8.

9.

10.

12.

13.

14.

A If A and B are two independent events with p(A) =§ "

p(B) = g _Find p(A U B).

b. Find M.D from mean from the following data:

10 20 30 40 50.
Group 'B'
[13x4=52]

Form an quadratic equation whose roots are the reciprocal of the
roots of 3x> = 5x -2 =0
p+x q r

Provethat:[ P q+y r =xyz(1+§+§+-:-_).
p q r+z
OR

Solve the systemyof lineareq
matrix method: 2X+y+2 =
Optimize: F=xX+y subje
X+ 2y < 10, / f

Stare De' Moiver' thearem. Finc
Moiver’s theorem.

Find the length of transverse axis, conjugaté axis, co<ordinate of
fOCi,VCrﬁ ecce o el ) )

OR

Find the equation of hyperbola with focus at (7, 0) and vertex at
(5, 0).
Find eccentricity, the co-ordinate of foci and the Centre of the

2 —-8)2
ellipse: ('::) 4 95) =1

Find the equation of a plane through the points (-1, 1, -1) and
(6, 2, 1) and perpendicular to the plane 2x +y +z = 5.

OR
Find the direction cosines €, m, n of two lines which are connected
by the relation 4€ + 3m —2n=0and #m — mn + nf = 0.

) R—
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15.

16.

17.

18.

19.

20.

Show that the angle between the two diagonals of a cube is
=) l
cos™ (2).
OR

Find the equation of the plane through the intersection of the
planes x+y+2z=6 and 2x+3y+4z+5=0 and
perpendicular to the plane 4x + Sy — 3z = 8.
Show that the three points whose position vertices are 7) + 10k,
—i + 6]’ + 6k and —47 + 9" + 6K form an isosceles triangle.
Find the arca of a triangle by using vector method, whose vertices
are: A(1,2,3), B(2,5,-1) and C (—1,1,2).

OR
If a=2i+) —kand b = 7= 2j" + 3Kk be two vectors,
find: (a)3 x b

(b) Unit v icular a anc

Find regressio n X on Y from the following
data

X e : 5

Y 9
Find CV from the following data.

X 0-10 | 10-20 | 20-30 | 30-40 | 40-50

f 3 7 1 9 5

A bag contains 3 white and 4 red balls. Three balls are drawn at
random. What is the probability that: (a) all of them are white (b)
two of them are red. (¢) all of them of same color.

OR

If X follows the binomial distribution with mean 4 and variance 2.
Find p(x = 5).

Good Luck !

\@ www.arjun00.com.np
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= Council for Technical Education and Vocational Training
! [_ OfTice of the Controller of Examinations

i AP Sanothimi, Bhaktapur
Regular/Scholarship/Back Exam — 2081 Bhadra/Ashwin
Program: Diploma in Engineering All Full Marks: 80
Year/Part: 111(2021) © A r ] un Pass Marks: 32
Subject: Engineering Mathematics I1 Time: 3 hrs

Candidates are required to give their answers in their own words as far as practicable.
The figures in the margin indicate full marks.

Attempt All questions. D www.arjun00.com.np
Group 'A [7x(2+2)=28]
1. a If the equation x? + 2(k+ 2)x + 9k = 0 has equal roots.
Find k.

b. Find the conjugate of (1 +i)~?
2. a. Express in rectangular (Cartesian) form of

2(cos 45° + isin45°)
b =i+ 2j
3. vertex! is (2,3) and
b and focus of the ellipse
4. a Find the /direttion’ cosines |of a line joining the points

b. Find the distance between two parallel planes
3x+2y—62z+1=0andbx+4y—12z+9=0.
5. a If d=(3,-1,-4)b =(-2, 4,-3) and ¢=(-57-1)
find |2d + b — ¢|.
b. If (@ + b) = (d@ — b) then prove that d and b are orthogonal.
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10.

11.

12.
13.

14.

15.

16.

a. Find the area of Parallelogram whose diagonal are
represented by the vectors { + 2J + 3k and =37 ~ 2 + k.

b. Find the mode from the following data

X 0-10 10-20 | 20-30 | 30-40 | 40-50
f 12 22 20 34 23
a. Find the standard deviation of 4,6,10,12,18.

b. The mean of a binomial distribution was found to be 12 and
the standard deviation was found to be 3. Find p, q and n of
the distribution.

Group 'B' [13x4=52]

If the roots of the quadratic equation ax? + bx + ¢ = 0 be in the
ratio 3:4, prove that 12b® = 49ac.

Find the centre, vertex, focus, equation of directrix and length of
lactus rectum of 9x2 + 4y® — 18x — 16y — 11 =10

Using the Vector method, prove that
sin(A + B) = sinA.cos B + cos AsinB.

Show that the vectors are coplanar:d — 3b + 5¢, d — 2b + 3¢

and—23 + 3b — 42. B www.arjun00.com.np

Find the equation of the plane which contains the lines of
intersection of the planes 6x + 4y — 5z = 2and x—2y +3z=0

and is perpendicular to the plane 3x-—2y+2z=>5.
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17.

18.

19.

20.

Find the point where the line through (1,5,11) and (-1,-1,-1)
meets yz-plane.
Find the quartile deviation and coefficient from the following

data.
Class size | 15-2 25 -40 | 40-45 | 45-50

| Frequency l§/ 5 65 2 37 28
Calculate the 0 coefficient of the data.

X 12 1 2 16 | 17

Y 1 3 4
Find the probability of getting three head in six tosses of a coin.

Good Luck !
H www.arjun00.com.np
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Council for Technical Education and Vocational Training

Sanothimi, Bhaktapur
pecial Scholarship Exam-2081 Jestha/Ashad,

N C Office of the Controller of Examinations
'S

Program: Engineering All Full Marks: 80
Year/Part: 1/11(2021) © A rj un Pass Marks: 32
Subject:  Engineering Mathematics 11 Time: 3 hrs.
Candidates are required to give their mnypg in their own word< ac for o practicable. The fioure

in the margin indicate full marks.

‘!.‘www.arjunOO.com.np

Attempt ALL questions. Group 'A’ |7%(24+2)=28]

bs

a) Determine the nature of roots of the equation x*> + 5x + 6 = 0.
b) Ifz=2+4+i,w= 1+ 2i, showthat z+w=Z+ W.

. SR B _ (4 0
a) Find x if AX = (2 4) where 4 = (0 5). |
b) Find the modulus of the complex number: —11:;_‘.

a) Find the equation of parabola whose vertex at (0, 0) and focus at (0, 3).

b) Find the equation of an ellip £3) and.cccentricity -

the co-ordi
a) Ifa ( ) an 4,2). V ong 4a’ — 3b
b) Ifda = (1,2)and ; 3,4), Find 24 :.;i-‘ﬁ'lj.: Also find«(1) its magnitude

(i1) direction.

a) For what value of x is the pair of vector xi — 2j + 4k and 2i — 7] + k
orthogonal?

b) A card is drawn at random from a well shuffled deck of 52 cards.
What is the probability it is a spade?

a) Ifn = 10,Xx= 60,Yy= 60,Yx% = 400, Yy? = 580 and
2. xy = 415.Find the correlation coefficient between the two variables.

b) The AMof3,7. 13, 15and xis 12. Find x.
COnL «ionriie
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Group 'B'
Attempt ALL questions. [13Xx4=52]
8. Prove that vector method: cos(A — B) = cosA.cosB + sinA.sinB.
9. Optimize the function F = 9x + 7y, subjectto x + 2y =<7,
—y<id, x> Oy 2 0

10. State and prove De-Moivre's theorem for positive integer n. Express

V3 +i in the polar form.
11. Solve the following system of equation Cramer's rule:

2x—3y—z = 4
x—2qy—z'= 2
xX—y+2z=9
12. Show that thef - ion (4° )b o Z(b2 - ca)x +
(c? — ab) = 0 will be equa ithceh=0 or a® — ¢ — 3abc = 0.
13. Find the vertex us, | direction | anc of latus rectum of the
parabola y< = 63 2x + 45. © AI’] un
14. Find the dc's Lim,nof two | which are connected by the relations

4l + 3m

15. Find the ¢ ecti
0 and passing

through 4 7 S
16. Find the value of the determinant by using Sarrus rule: (8 6 3
5 3 7

17. Show by the vector method "The angle in a semi-circle is a right angle".
18. A problem in statistics is given to three students A, B, C whose chances
of solving it are ;.%. = respectively, find the probability that the problem

will be solved. www.arjun00.com.np
19. Calculate mean, standard deviation and C.V. from the following data:
Age: 0-10 10-20  20-30 = 30-40 | 40-50
No of Students: 7 12 | 24 10 7
20. Find the regression equation of x on y from the fo‘llowing data:
X 2 4 6 8 10 12
y 5 6 13 16 13 24

Good Luck!
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Council for Technical Education and Vocational Training

Office of the Controller of Examinations
Sanothimi, Bhaktapur
Regular/Back Exam-2080 Mangsir/Poush

Program: Engineering All Full Marks: 80
Year/Part: VI1(2021) ©OArjun Pass Marks: 32
Subject:  Engineering Mathematics 11 Time: 3 hrs.
Candidates are required fo give in their own words as far as practicable. The
P R S % www.arjun00.com.np
Group 'A’
Attempt ALL questions. [7x(2+2)=28)
1. a. Ifthe equation x*+2(k+2)x+9k=0 has equal roots. Find k.
b. " Find the conjugate of the complex number >
> 0 wa=( ) man= (3, D). rmacany
b. Ifwbea cube roots of unity, prove that (1-w+w?)(1+w-w?)=4.
3. a. Find the equation of the parabola if vertex = (3, 2) and focus =
(3, 4).
b. Find the fodllommm M
4. a Find the direction cosines of a line which are-equally inclined
to the axes. A
b. Find the distance between the parallel planes 3x-+2y—6z=1 and
S s
5. a Ifd= 20 +3j.and b.=—i+ J find the unit vector along 2d —
3b.
If | + B| = |@ — B|. Prove that @ is perpendicular to b.
6. a Find the area of the triangle whose two sides are determined
by the vectors:
2t—jf+kand3i+ 47—k
b. Two coins are tossed simultaneously. Find the probability of
getting at least one head.
7 a  If mean and median of the given data are 3.5 and 4.5. Find

mode.
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b. Ifn=15, 0, = 32,0, = 3.4 and ¥(x - )(y — §) = 122.

Find the correlation coefficient between the two variables.
Group 'B'

Attempt ALL questions. [13x4=52]

8.

9.

10.

11.

12.

13.

14.

13:

Prove that quadratic equation ax?+bx+c=0, a#0 cannot have more
than two roots.

X,l\ .
Prove that: H www.arjun00.com.n
e y . \{b‘ ] p

2y g2 =
yZ 2x xy

v =2)(z—x)(x - y)(xy + yz + 2x)

OR
Solve by row equivalent matrix method or Cramer's rule:
xt+y+z=1
x+2y+3z=4
x+3y+7z=13 \
Maximize z-3xw!5y subject: t!) com 8, x<
X, y=20.
Using De-Moivre's

<4, y<6 and

m.ﬁrem. Find the fourth roots of unity.

Define parabola. Flﬂd the equahon of the parabola in the standard
form y*=4ax.

Show that x*+4y*-4x+24y+24=0 represents the equation of an
ellipse. Find center vertices focus and length of axes.

OR
Determine the equation of the hyperbola in the standard position
with focus at (-7, 0) and eccentricity ~.
Find the equation of the plane through the points (1, 2, 1), (2, 2, 2)
and (0, 1, 0).

Find the ratio in which the yz plane divides the line joining (4, 6, 7)
and (-1, 2, 5). Also find the coordinates of the point in the yz plane.

OR

Find the angle between two lines whose direction cosines are given
by lHm+ n=0 and 2im+2In-mn-0.
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16.

R

18.

19.

20.

Prove by vector method that;
sin(A — B) = sinA.cosB — cosA. sinB

Prove that the three vectors d — 2b + 3& —2d + 3b — 4¢ and
—b + 2¢ are coplanar.

OR
If ABCDEF is a regular hexagon and O is its center, then show that:
AB +AC + AD + AE + AF = 640
Find the coefficient fromjof variation fromitheifollowing data:
Class 0-1011(710~20 [F20-30",30=40 | 40-50
Frequency |/RWAIIR4 (BN [—7* | 3
Calculate Karl/ Pearson's’ coefficient | of correlation from the
following data:/ 00—, ™
Age ofiHusband | 1231 224[[245[323)[726 [ 27
Age of Wives  ™[*20-<18 "|=20~|-217| 21 | 22
A class consists of 40 boys and 60 girls. If two students are chosen
at random, what willbe the probability that (a) both are boys (b)
both are girls (c) one boy and one girl?

OR
The incidence of occupation disease in an industry is such that the
workmen have a 20% chance of suffering from it. What is the

probability that out if six workmen four or more will contact the
disease?

Good Luck !

\ma www.arjun(00.com.np
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- (7% Council for Technical Education and Vocational Training
’ - Office of the Controller of Examinations

IN— Sanothimi, Bhaktapur
Regular/Back/Special Exam-2080, Mangsir/Poush

Program: Diploma in Engineering All A Full Mark: 80
Year/Part: I/II (Old+Very Old Course) © ATIUT b ark: 32
Subject:  Engineering Mathematics II Time: 3 hrs.
Candidates are required to give their . lhirm--m-"-mfgrmpmalcablc. The figures in
the margin indicate full marks. %*Www.ar]unoo-com-np
Group 'A'
Attempt All questions. 13x(5+5)y=30|

1. a) By using De-Moivres theorem find the cube root of .
b) If w be a cube root of unity, prove that:

C+w+w?P + (1 +w-—w?)P - (1-3w+w?)*=1
2. a) Find the area of the triangle whose two sides are determined

by the vectors 27 +.J.+k and, 37+ 4]~ k.
) Fond e ool R | 77N

equation of the plane through the points (4, 5, 1), (3,

220
\ M| ™
\

9, 4) and (4,4, 4
i N

3. a) Solve by using Cramer’s rule of:Row equivalent matrix:

X }::I-\Zz—

Ix=y —4z="-3

b) Prove that:

b+c a b
c+a ¢ a
a+b b c

Group 'B'
Attempt All questions.

Sand is pouring from a pipe at the rate of 18 cm’/sec.Thefalﬁnsf
sand forms a cone on the ground in such a way that the height Ot
the cone is one-sixth of the radius of the base. How fast is heigh!

of the cone increasing when its height is 3cm?

= (a+b +c)(a—c)?

(10x5=50]
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10.

11.

12.

13.

A man who has got 144 metres of fencing material wishes to

enclose a rectangular garden. F“‘d‘hcmaxlmnmamhem
enclose.

Find the Area bounded by the curve 2 -
y = 2. ¥Y© = 16x and the line

OR
Fmdthcareaboundedbythecmve +’49-=

vacthatthehncjoxmngthepomts(l 2,3)and (-1,-2,-3) is
perpendxculartothehne Jommg the pints (-2, 1, 5) and (3, 3, 2).

Maximize =9x +*7y subjectto x + 2y < 7,

onc is defective

‘-" l !xts’eoe" fﬁcnent from the

35440 | 4045

25-30 | 30-35

1 5

Frequency 2 4 6 7 3

Find the regression equation of y on x from the following data
Also find the value of y when x =5

X 2 4 6 8 10 | 12
Y 5 6 13 | 16 | 13 | 24

Show that the vectors: © + j + k, 21 + 3] — k and — 1 — 2] + 2k
are co-planar.

Good Luck!
\mx‘}‘k www.arjun00.com.np
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Council for Technical Education and Vocational Training

A 2 ﬂ"lcc' of the Controller of Examinations

-] Sanothimi, Bhaktapur
R ularIBack Exam-2079, Phagun/Chaitra

rogram Englneenng All Full Marks: 80
Year/Part: 111(2021) © Ar ) un Pass Marks: 32
Subject:  Engineering Malhemaum ll Time: 3 hrs.

Candidales are required lo give -
fiqures in the margin indicate full ! ) WWW., ar]unOO com. np
Group 'A’ ’ L
Attempt ALL questions. [7x(2+2)=28]
1. a. Form an equation, whose roots are thrice the roots of
3x’-8x—4=0
b.

fa+ib= 31—‘:-: prove that a?+b?=1.

2. a
b.
3. a
b.

4. a. Find the ratio in whlch zx-plane dmdes the segment joining
(2,4,8)and (1,6, 7).

b. Find angle between two planes.
3x+2y-6z=7 and 2x+3y+2z-5=0.
5. a |fd=(2-1)b=(-2-3), find 2d + 3b, its magnitude and
unit vector along 2d + 3b.
b. If AC and BD are diagonals of a parallelogram ABCD, prove
that A + DC = AC + DB.
6. a Find unit vector perpendn;ular to each vectors’
i+3]—Akand 2i + | -k
b Find the first and third quartile from: 2 .5 .7, 10, 20, 16

ol .
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7.

Attempt ALL questions.

8.

a. Find standard deviation for data: 12, 14, 16, 18, 20
b.  If mean and variance of a binomial distribution are 40 and 36,
find the value of p, q and n.
Group 'B'
[13x4=52]

Prove the quadratic equation ax*+bx+c=0 have not more than two
roots.

9. Sovle by using Cramer's rule or row equivalent matrix method for:
3x+52=14, 2x+y-3z=3 and x+y+z=4

10. Using De-Moivre's theorem. Find the square roots of 2 + 2v3i.

11 Find extreme values of G (x, y) = 10x+15y subject to:
x+2y<20, x+y<16 and x, y=0

12. Prove that the line Ix+my+n=0 will touch the parabola y*=4ax if
In=am?.

13. Establish the standard equati

14 Prove by vecto hod tha sinAsinB

15. Find the equa , =3, 1) and
perpendicular -1) and (2, -1, 5).

16. Prove that the vectors:
5d + 6b + 7¢)7a —18b + 9¢ and/3d + 206°F5¢ are

17. If d=3i+4fandb=7—]+k, show that d x b represents a
vector which is perpendicular to both d and b.

18. Find the quartile deviation and its coefficient from the following
data:

Class 10-15 | 15-20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45
Frequency 2 4 6 7 3 1 5
19 By using product moment formula, calculate the coefficient of

correlation:
Price(Rs.) | 25| 19 |28 | 26 | 20 | 18 | 24 | 20 | 22 | 18
Sales (Unit) | 60 | 54 | 66 | 70 | 53 | ? | 62 | 51 | 65 | 50 |

Where average sales is 59 units?

20. A binomial distribution consists of 5§ independent trials. If the
probabilities of 1 and 2 successes are re_spectively Y4 and ', find
the probability of success and failure in trial. Also, find P (r=3),

1|

Good Luck !

\m*www.arjunOO.com.np
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Council for Technical Education and Vocational Training

] I 41 Office of the Controller of Examinations
1| (85 Sanothimi, Bhaktapur

Regular/Back Exam-2079, Falgun/Chaitra

Program: Diploma in Engineering All Full Marks: 80
Year/Part: I/II (Old +Very Old Course ) © Arjun Pass Marks: 32
Subject:  Engineering Mathematics 11 Time: 3 hrs.
Candidates are require(‘l to give their answergdg their own words as far as practicable. The figures
in the margin indicate full marks. & H WWW. ari un 0 O .com. np
Attempt All questions. GEnlg A [3x5=80]

I. Define vector product of two vectors. Find the area of triangle [5]
whose two sides are determined by the vectors

2l =T +kand 3T +47 — k
2. Prove that Cos (A+B) = CosA. CosB - SinA. SinB by using [5]
vector method.

J it to. find thé

fourth roots of [5]

3. State De-Movre's theorer
-1, .3
2 Tk 2
4. If z and w are two complex numbers;, prove that: [5]

|1z + w| < |z] +2w]

5. Maximize and minimize: F = 9x + 20y subject to [5]
Y2l Y=L I2SASE

6. Define transpose of a matrix. If the matrix: [5]
o [ T 16 T e BT AT
A—[3 4],13_[7 8],Showthat(AB) = BT AT,

7. Prove that: [5]
a-—-b-¢ 2a 2a
2b b—c—a 2b =(a+b+c)?
2c 2c c—a-—>b
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8. Solve by using Cramer's rule or Row equivalent matrix method.  [5]

S5x—3y=20
2x+3y=28
X+y+z=>5

9. A closed cylindrical can is to be made so that its volume is 32 [5]
cm?. Find the dimensions if the surface area is to be minimum.

10. A spherical balloon is inflated at the rate of 10ft®/sec. At what rate is 5]
the radius increasing when the radius is 1 {1?

11. Find the area bounded by the curve y = xand y = x?. [5]

2. Find the equation of the plane through (3, 4, 5) and parallel to the [5]
planex + y + z =33

. . . . . ol e .
x . AT ; dnh - ¥
13. Find the direction cosines ; [5]

14, Calculate the quartile "deviation, and it [5]
following data: tI_P
Class | WOEI5T1 5-20720225 \255304 K30435 | 35-40 | 40-45
Frequency | 2 4 6 7 3 | 5
15. Calculate coefficient of correlation between the variables X |5]
and Y:
X ‘ 12 | 14 J 16 | 18 | 12 15 16 | 17 ‘
Y I 5 J 7 3 9 E | 3 4

16. A committee of 5 15 to be formed out of a group of 7men and [5]
6 women. Find the probability that in the committee there will be
3 men and 2 women.
Good Luck!

H www.arjun00.com.np
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Program: Diploma in Engineering All

_Council for Technical Education and Vocational Training

ice of the Controller of Examinations

/A l Sanothimi, Bhaktapur

R ogujgr \,gg!ﬁ 'Exam-2078, Magh/Falgun (Scholarship+Regular)
Full Mark: 80

Year: /Il (New+Old Course) © A rjun PassMark:32

Subject: Engmeoring Mathematics

Time 3 hrs

Candidates are required i

figures in the marginindic. (EHL WWW. ar]unOO com. np

Group ‘A’
Attempt All questions.

[3x(5+5)=30]

1. a) Construct a 3x3 matrix whose elements are given by (5]

Ay = 3i-2j.

b) Solve using row equivalent matrix method or Cramer's  [5]

x+y—-z=3
2y +z=10
S5x—y—2z Q

b) State and pro 2 [
3. a) Using vector method, prove that

Sin(A + B) = SinA.CoSB + CoSA.SinB

(5]

(5]
(5]

b) Find the area of the parallelogram determined by the [5]

vectors 7+ + k and =21 + 3] + k.
Group 'B'

Attempt All questions.

[10x5=50]

4. From the following table calculate the coefficient of correlation.  [5]

X 4 8 10

2

Y 8 7 5

11
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10.

11.

12.

13.

Find the local maxima and minima and points of inflection :

f(x) =2x3-9x% —24x+3
Find the area of a circle x? + y? = a?.
Calculate mean, standard deviation and C.V. from the

following data :
Age 0-10 | 10-20 | 20-30 | 30-40 | 40-50
No.of student 7 12 24 10 7

If the volume of the expanding cube is increasing at the rate of
24 cm®/min, how fast is the surface area increasing when the

surface area is 216 cm??

A coinis t :‘A
coin Is 10ss ‘.!m e

i) exactly 2 he .;-"

a
1a® 'p® o3

Find the equation of the plane through the intersection of the
planes x+y+z=6and 2x+ 3y +4z+5=0and

cl=(@=-b)b-c)c—a)a+b+c)

perpendicular to the plane 4 x + 5y — 3z = 8.

A chance that A, B and C can solve a problem is 7,5 and S

respectively. Find the probability that the problem will be

solved.

Good Luck!

X

\«r:?" www.arjun(00.com.np
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_____Council for Technical Education and Vocational Training
L I Ofﬂco of the Controller of Examinations

= Sanothimi, Bhaktapur

| Regular/Back Exam-2077, Chaitra

’ ploma in Engineering All Full Marks: 80
Year/Part: /Il (New+Old Course) @ Ar ) un Pass Marks: 32
Subject: Engineering Mathematics |i Time: 3 hrs
cmmm' are equin ﬁy\ - - .
fgures n the N I
man &R www.arjun(00.com.np
Group 'A’
Attempt All questions.
1. a) Ifﬁandﬁareunitvoctomand@betheanglebotwoon (5]

them prove that - |3 - b| = d

0. (1.5,0)a0d (3,5, B reepactiel,

3. a) Solve by Cramer's rule or inverse matrix method of the (5]
equationx+y—-z=3,2y+z=10and Sx-y—-2z=
-3.

b) Find the local Maxing and local Minima of the function (5]
f (x) = 2x* — 3x? — 36x Also, find the point of inflection.

Group 'B’

4. Find the area of the circle x* + y* = (5]
36 using method of integration.

Cont.....
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10.

1.

12.

13.

A class consists of 60 boys and 40 Girls. If two stu@ents
are choosen at random what is the probability that :

i) both are boys ii) one boy and one girl.
1 x x?

Prove that: |1 v y?[s(x—y){y—2)(z~— x)
1 z 2?

Show that by using vector method the angle between two

diagonals of a cube is 8 = cos™? (i-)

If w be the cube root of unity prove that :
(1-w(1-0)a=-9")(1-a%) =9

Maximize and minimize F = 34x + 6y subjecttox + y <
6x+y=211

Find the equ ane
(1,2,1),(2.2, 0)
Find standa i of variation (CV)
of of the
Class 1 - 50-60
Frequ 3

Find the regression equation of y on x from the following
data:

X 2 4 6 8 10 12
Y 5 6 [ 13| 16 13 24

Also estimate the value of Y when X = 5.

Find the correlation coefficients between x and y of the
following data:

X 12(3|6|5|10|15 | 12|20 | 11
Y 19|17 | 17|10 | 17| 16 | 13 | 14 | 12

Good Luck !

\mk www.arjun00.com.np
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Council for Technical Education and Vocational Training
Office of th® Controller of Examinations
= Sanothimi, Bhaktapur

lar/Back Exam 2076, Shrawan/Bhadra

L. \ Engineering Al © Ar ] un Full Marks: 80

Year/ Part: 1/11 (New * Old Course) Pass Marks: 32

Subject: Engineering Mathematic - Il Time: 3 hrs.
ot i thair ancwars in thair own wo’ds as

Candidates ar:, raq,t‘ Y
far as practicable. H www.arjun00.com.n
G " aroin A p
Attempt All Questions. [3x(5+5)30]
1. (a) State and prove that De-Moivre's Theorem. .

(py Prove that vector method cos(A-B) = CosA.CosB+
SinA.SinB.

2. (a) 1 %
Prove that: = (x -y, -x)(x+y+2)

®)  ifaib== at a? 1
3. (a) Calculate ' me d standard deviation

from the p—s
Marks’ - 6 0 | 20-24
No.of 7 \ 6
boys:
(b) A Man who has 144 meters of fencing material wishes to

enclose a rectangular garden. Find the maximum area

he can enclose.

Group 'B’
Attempt All Questions. [5x10=50]
4 4Using Cramer's rule or Row equivalent Matrix Method, solve:
x—2y—-32=3
x+y—-2z=17

2x—-3y—-2z=0

5 1 2 3
Find inverse: [0 5 4]
6 9 7

Conld.....cio 5


http://www.arjun00.com.np/
http://www.arjun00.com.np/

10

1.

12.

13.

Find that the equation of the plane through the point (2,2,1)
and (3.1, 2) and perpendicular to the plane X+2y+3z=¢.

Sand is pouring from a pipe at the rate of 18cm’/sec. The
falling sand forms a cone on the ground in such a Way that the
height of the cone is one-sixth of the radius of the base. How

fast is height of the sand cone increasing when its height is 3
cm?

Find the area of circle : x? 4 y2 = 42

ABCD is a parallelogram, G is the point of intersection of its
diagonals and if O is any point. Show that:

0A + 0B+ 0C DD-=4:00
Calculate the quartile devi

t from the

followingdata' |
Class: |/ 020 40-60 | 60-80] 80-100
 Fre | i | 12 3 5

e following

X [2 T4 5 6 [8 [11
7 |5

Suppose 3 péople are selected at random from a group of 7

Men and 6 Women. What is the probability that 2 Men and 1
Women are selected?

Maximize : F = 2x -y
Subject to: X+Y<S5
X+2Y<8
X>0
Y=20

Good luck !

\mé www.arjun00.com.np
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Council for Technical Educetion and Vocstional Training

Office of the Controlier of Examinations
Sanothimi, Bhaktapur

Regular/Back Exam-2076, Shrawan/Bhadra

Program: Engineering All Full Marks: 80
Year! Part UTi(New + DME/DEE/DEXAT Oid Course) Pass Marks: 32

— mhm their anewars in their own words as
far X ¥ i
as practicable Gy www.arjun00.com.np

1. (a)

(b)
2. (a)

(b)
3. (a)

(b)

® Group A

Attempt All Quostlom.px(M)]__
Define scalar product of two vectors. If aand b are two
vectors of unit length and O is angle between them
show that. 3|2+ 7] = sin?
Prove that cos(A+B) = CosA.CosB-SinA.SinB by using
vector method.
t A=[} f] show that A?-2A-5! = 0, Where .| is the
unit matrix of order 2X2 and 0 is the null matrix of

order 2X2.
Fine the point:where the line through (1,5,11) and
(-1.-1.-1) meets yz - plane
Solve the systems by using cramer’s rule
x+2y—-3z=9
2x -y+2z= -8
3x-y—4z=3
x y z
¥ y Z=(-2)z-x)(x—-y)(yz+zx +xy)
yz zx xy

Prove that

Group B
Attempt All Questions.[5x10]

Kx+ly= -:%:Mpfmlhat x2+y?=1

5. Nzand W are two compiex numbers prove that
|z + wi < |z|+|w]
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© ®© N o

1.
12.

13.

Find the local maxima and local minima and point of inflection:
f(x) =2x3-9x2-24x +3

A spherical balloon is inflated at the rate of 10ft"/sec. At what
rate is the radius increasing when radius is 1ft.?

Find the first four moments of the following data

2463810
The mean and standard deviation of the binomial
distribution are 40 and 6 respectively. Find the the valve
of n,p.q.

A bag contains 5 white , 7 red and 8 black balls . If two balls
are drawn one by one without replacement , what is the
probability that both are white?

Find the area between the curve y? = 4x and the line y = x
Use the method of summation to find the area bounded

by: y=e*x=0andx=1.

Determine the maximum value of objectives function

z = 9x + 40y subject toy —~ x 21,y — x <3, 2< x <5.

Good luck |

\&D—V‘t www.arjun00.com.np
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Council for Technical Education and Vocational Training
. Office of the Controller of Examinations
= Sanothimi, Bhaktapur
| Reg slar/Back Exam-2074, Shrawan/Bhadra
. Diploma in Mechanical/Automobile/ Civil  Full Marks: 80

Computer/Electrical/Electronics/Architecture
IT/ Eloctrical & Electronics / Engineering

Year/Part: I/l (New+Old course) ©) A r ] un Pass Marks: 32
"s.ub]oct: Engincering Mathematics-I1 Time: 3 hrs.
Candidates are required | 4T\ L o
ticable. The figures \m‘-:‘www.ar]unOO.com.np
Group ‘A’
empt All questions. [3x(5+5)=30]

¥ Prove by vector method: Cos(A+B)= cosA cos B-sin A sinB

a.
b. State De- Moivre's theroem and use it to find the cube roots of unity.
a.

Find the equation of the plane through the intersection of the planes
x4+ y+2z=6and 2x + 3y + 4z + 5 = 0. and perpendicular to the
plane 4x + 5Y mdz=8

2'

b. Find the local maxima. local minima and the points of inflection of
the function:
f(x) =2x3—15x*+36x+5

~ Group'B’

Attempt All questions. [10x5=50]

4. A spherical ball of salt dissolving in water decreases its volume at the rate
of 0.75¢m’/min. Find the rate at which the radius of the salt is decreasing
when its radius is 6cm.

5. Find the area bounded by the curve:

Y = x%,x = 0,x = 1 (use the limit of a sum)
: P.1.0.
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6. Find the area bounded by the y-axis, the curve x* = 4(y — 2) and the
liney = 11,

7. IfZ and W are complex numbers show that :
1Z] + Wl 2 |1Z + W]

8. Maximized and minimize: )
G = 2x + 3y Subjecttox +y 2 12,3x+ 2y 225 x20andy 20

9. State triangle law of vector addition. If ABCDEF is a regular hexagon, show
that: AB + AC + AD + AE + AF = 6A0 where 0 is centre of hexagon.

10. Calculate the Karl Wofmcuent “correlation.

6 |
ines which satisfy the equations

| nts A,B &C and the
ing-it : spectively. Find the probability
that the pnoblem wnll solve |
13. Find the standard deviation and coefficient of variation (C.V) from
following.data.
X 5 10 15 |20 25
'y 2 4 1 6 9
Good Luck!

\mx‘\\ www.arjun00.com.np
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Council for Technical Education and Vocational Training
Office of the Controller of Examinations
Sanothimi, Bhaktapur

Regular/Back Exam-2073, Bhadra/Ashwin

Program: Diploma in CiviVArchitecture/Mechanical/ Full Mark: 80
Automobile/ Information Technology/ Computer
I Electricall Electrical & Electronics/Electronics/
Geomatics/Engineering

Year/Part: Vil (New Course) Pass Mark:32

Subject:  Math Il @Arjun Time: 3 hrs.

andidates are required to < .
acticable. The fiures in b oy WWW.arjun00.com.np

Attem questions
Group "A" [3x(5+5)=30]
1. a) Define Transpose of a matrix. If A =(33) , B=(3;), [1+4=8]
verify that (AB)'=B'A’.

b) Prove that [5]
a+b+2c ¢ c
a b +.c+2a a l=2(a+b+c)‘3
b b c+a+2b

2. a) Show that the/line joining the points (1,2,2) and (4,56)is  [5]
porpondiwbrtomelinojoming (5,-3.4) and (7,-1,1).
b)Findthooqudionoftmplamconhmingmeﬁms 8]
throughhooﬂgmwlthdiudmcochupropouﬂomlto
2,1,-2and 52-3. | :

3. a)Dm-boohnvaluoouoomplexnumbor . [1+4=5]

1-ix

- 2 a2
"1_4.('; a — ib . Prove that a“ +b"“ =1

b) Apply De-moiver's theorem to compute the cube roots of  [5]
unity.
Group "B" [10X5=50]

4. Solve by using Cramer's Rule or ROW Equivalent Matrix (5]
method:
X+y-z=3
2y+z=10
5x-y-2z=-3
5. Inany AABC, Prove by vector method that (5]
b? + ¢? - a?
2bc

CosA =
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10.

1.

12.

13.

Using vector method find the area of triangle formed by the
points A(1,1,1,), B(1,2,3) and C(2,3,4).

(5]

Find local maxima and local minima of the function f(x)= [2+2+1=5]

4x° -15x2 +12x+3. Also final point of inflection, if exists.
A 6 ft. tall man, walks away from 10ft. tall lamp post at the

rate of 5 miles/hr. How fast does the end of his shadow
move?

Find the area of the Gircle X" +y” =4, using definite integral.

If the mode of the following distribution.is-Rs. 24, find the

missing frequency corresponding to the class 30-40.
Expenditure (Rs ) | 010 [ 10-20] | 20-30 [ 3040 | 40-50
No.of student |44 | .23 || 27 | _2 | 15

find the two regression equestions from the following data:

X: 1 [ 1IN &

y: W UL CNp—— 9
There are 10 electric bulbs in the stock of a shop out of
which 4 are defectives. In how many ways can a selection of
8 bulbs be made so that 4 of them may be good bulbs?
Minimize 2z(xy)=2x+5y subject to the given system of
inequalities.

S5x+y=>10, x+y=4, x=0,y20. (Use graph paper)
Good Luck!

\J‘“ www.arjun00.com.np
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Council for Technical Education and Vocational Training
Office of the Controller of Examinations
Sanothimi, Bhaktapur
3 Regular/ Back Exam-2072
"OGram: Diploma in Civil/ Electrical / Eiectrical & Full Marks: 80

Electronics/Electronics/Mechanical/ Pass Marks: 32
Automobile/Computer /IT/ Geomatics

Engineering (New Course)
‘eariPart: 1M © A 1‘j un . Time: 3 hrs
“ubject: Mathematics -I1

1didates are required to give their answers in their own
-rds as far as practi . The figures in the marain indicate

! marks. t&w www.arjun00.com.np
Group - "A" [3 x (5+5) = 30]

2y The position vectors of the points P, Q, R, S are 7+ T+

k, 2i+5J, 31+ 2] -3k, 76/ —k. Prove that the iines P2
and RS are parallel and find {he ratio of their lengths.

(b Using vetor methed, prove inat sin(A=B8)="8in A ccsB —
cos A.sinB. | | '

(3} Find the equation of the plane through the intersection of the
pianesx+y+z=6and2x+ 3y t4z+5=0 and
perpendicular to the plane 4x + Sy — 3z = 8.-

® Y AR S\~

Find the ad-joint of mam’x;(--1 K L

v -2 1

Verify that this matrix and its ad-joint matrix are inverses of each
other.

(a) Inany matrix, define its cofactor. prove that.
a-b-c 2a 2a
2b b-c—-a 2h l=(¢1'0'b"'¢')3
2c 2c c~a—->b
(b) Use the row equivalent matrices to solve the system:
xX4+y+z=6, 2x 4+ 3y + 5z= 24, 7x 4+ S5y —~2z= 11
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10.

".

\i2/

13.

Group - "B" [5 x 10 = 50]

lfz=a+ibandw=c+nibetwocomuexnumbers.showhat.
Dz¥w=z+w NzZw =z .w .

Using De-Moiver's theorem, find the square roots of (4 -+ 4v3 1) .
fx +y = a(a > 0) find the maximum value of x2y.

A point is moving along the curve = 2x® — 3x2 in such a way that its

x = co-ordinate is increasing at the rate of 2cm/sec. Find the rate at whi

the distance of the point from the origin is increasing when the point is
(2,4)

. : x2 42
F'ndtheareaofmeelhpse5+-b—z=1 -

Use the method of summation (o find the area hotided by
y = dax? X = 0. ‘, “x_—_a |
While calculating the comrelation coefficient between two variabies x and y,
the following resuls were obtained, :

1= 30,£x = 120/5%* = 600,y = 90,5y = 250, Ixy = 356.

It was however, later discovered at the time of checking that two pairs
(x=8and 12,y = 10 and 7) were copied wrongly, the comresponding
correct values. (x = 8 and 10, y = 12 and 8). Obtain the comect value
of correlation coefficient.

A population consists of five numbers 2, 5, 6, 8, 9. Taking sample size of two,

show that the mean of the sampling distribution of sample mean is equal to
the population mean.

Defire 'Binomial disiribution’. If a dice is thrown 16 times, find the mean and
the standard deviation for the binoinial distribution of even numbers.

What is a convex polygonal region? Obtain the convex polygonal region
salisfying the following inequalites, y —x > 1, y—x <4, 1<x <6

The End

\m‘“ www.arjun(00.com.np
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Council for Technical Education and Vocational Training

Program:

Year/Part:

Subject:

Office of the Controller of Examinations
Sanothimi, Bhaktapur
Regular/ Back Exam-2071, Bhadra/Ashwin

Diploma in Civil/ Electrical / Electrical & Full Marks: 80

Electronics/Electronics/ Mechanical/ Pass Marks: 32
Automobile/ COmputot NT/ Geomatics

Engineering (New Course)
v ©Arjun Time: 3 hrs
Mathematics -II

Tandidates are required to give their answers in their own
words as far as practi \ -
G www.arjun00.com.np

indicate full marks.

.. 18

(b)

2. (a)

(b)

3. (a

Group - "A" [3 x (5+5) =30]

If a line makes angles <, 8, y, & with the four diagonals of a cube,
show that cos? «.+cos?f.+.cos y+cas’6‘ 4/3

Find the area of the paralielogram determmad by the veciocs
T+j+k and-2¢+3)+k

Find the dnecnoncosmes oftwolinesmc}lsanslyme relations " [3+2=5]

20+ 2m-n= 0andlm+mn+nl 0. Alsoﬁndlhemgle
between the two lines.

1 2 -1 [1+4=5)
When does a matrix have its inverse? If A=| 2 0 -1
0 3 -1
Find is inverse.
In any matrix, define its cofactor. Prove that. [1+4=5)
r“ i B (1+a+b+c
- a y ¢ = Xyz - - -).
a b cC+z 2
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10.

1.

12,

13.

(b) Slove by using Cramer's rule or row-equivalent matrix method.

xX—=2y—-2=17
2x+y+2z=0
3x—-5y+8z=13.

Group - "B" [5x10 =50]
What are the cube roots of unity? Also show that
1-w+wd)*+(1+w—-wdH)=-16.
Find the square root of (—5 — 5i) by using De-moivre's theorem.
Find the local maxima and minima and points of inflection:
f(x) = 2x3 — 15x? + 36x + 5.

A spherical ball of salt dissolving in water decrease itsvolumeat.the
rate of 0.75 cm3/min. find the rate at which the radius of the salt is
decreasing when its radius is 6 cm.

-1

Find the area ellipse cm and minor
axis 6 cm. l"

Use the on to find Iaboundedby
y=e‘. X = = L

Calculate ;'n

- N—————f =

X: 25 19 28 30 | 18 24
¥ 58 52 65 70 o1 62

A binomial distribution consist of 5 independent trails. If the [4+1=5]
probabilities of 1 andzsmcesesamrespecﬁvely% and §Findlhe
probabiliies of successes and failure in trial. Also find p(r = 3).

' Define sampling. Give the principles of sampling. A simple random  1+242-5

sample of size 49 is drawn from a large sample. If the population
standard deviation is 12, find the standard ermor of sample mean

when the sample is drawn with replacement.

Maximized and minimize G = 2x + 3y subject to
x+v=2123x+2y =225 ad x,y=>0.

R

Ex www.a}bllunOO.com.np
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