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I/1l Semester Diploma Examination, February 2023

Course Name: Engineering Mathematics

Course Code: 20SC01T

Characteristic equationis |A —xI| = 0

G 3G D=0

|1—>\

4 E|:0

MODEL ANSWERS
Q.No. Answers Q.No. Answers
1(a) | Square matrix: - It is a matrix with equal number | 1(b) (1-X\) (3-%)-8=0
of Rows and Columns XNe—4x—-5=0
1 2 NE—5x+x-5=0
Example: [3 4
AX(N=5)+1(n"-5)=0
OR
4 s 3 4 X=5& x=-1
Given A = [3 2],3 - [2 1] 1(c) xty=1 & 2x+y=2
1 1
2[4 51_,[3 4 A= =1-2=-1
3A-2B=3 [3 o2 [2 1] |z |
1 1
12 15 6 8 =
‘[9 6]_[4 2] |2 1|
1 1
6 7 A =2-2=0
167 =1, 4l
x:A‘Tx{_i:l&y:_y:_:O
1(b) : _[3 2 183 2|_ . 5 _ 1(c) OR
Given A—[l 2] then detA—|1 2| =6—2=4
45 30 42 28
adjA=| 2 —2] J= (35 25),F = (36 20)
-1 3 20 18 22 16
L _[ 2 —2] 3 2
2 2
OR
qmn 2
A‘[4 3]
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1(d) _[r 2 _[2 1 2(b) OR
A=y ol B=3 4
B - [2 +6 1+87]_ [ ] Given points are (2,3) & (4,6)
6+12 3+16 18 19 Y=y _ y2m 3 3
Two-point form is —= = ==L (or) ===
X—Xq1 X2—X1 -2 2
r_[8 18
(4B)" = [9 19]
2y—6=3x—6(or)3x—2y =0
x
1(d) OR 2(c) Intercepts form isa + % =1
31
A_[5 2] Givenx —int.=3 &y —int.= 2
31 X, Y _
= =6-5= Then=-+==1
lal=; S[=6-5=1 373
1 0 1 0 Therefore, the equationis 2x + 3y — 6 =0
ALT = 1. [0 1] = [0 1] = L.H.S
OR
. 3 1
Aadja=; ] [ ] _
343 Slope of x-y+4=0is m; = 1, Slope of 2x-y+5=0
[ — 10 —5+6 ism, = 2, Formula ©=tan™! (::;_"2 )
2.1t
1 0]
=|, Y|=rHS 2-1 1
0 - ) o )
e\ T3
2(a) Equation of lineis3x +4y +7 =0 2(d) | ©=45%, m =tan45°,y—int.=C =5
_a _3 i i i — i =
Slope = — = — Equation of line is y=mx+c i.e., y=1.x+5
b 4
; or x-y+5=0 (OR)
X—int.=—=—
3 Parallel condition is my = m,
OR ) _
Slope of 2x+y-4=0is my = — = —2
General form of straight lineisax+ by +c =0
Slope of 6x+3y+10=0 is mzz_?6 =-2,
One-point formis (y — y;) = m(x — x;) There fore m; = m,
2(b) | 2x-3y+1=0, Slope m; = Ta :—z = g , My = g(ll) 3(a) | 40°=40x1°

One-point formis (y — y;) = m(x — x;)

2
(y—2)=§(x—1)& 2x —3y+4=0

_4ox—c 2 _ 0.6981¢ and gi _8my180°
9 7 T
= (205.42)°
= 205°421511
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3(a) OR 3(d) Given sin60+sin20 2 Sin(eezze) C05(6e;26)
Ccos 60+cos2 6 2 Cos(6e;29) Cos(ngze)
sin46
= = tan40
tan(45° — 4) tan45° —tan A cos 40
an —A) =
1+ tan459% tan4
OR
__1-tanA
T 1+tan4 1—cos 26+sin 26
1+cos 26+sin 26
_1-(1-2sin?6)+25sin6 cos O 2sin?6+2sinO cos O
T 142c0s26-1+2sin@cosO 2cos20+2sinOcosO
_ 2sin6(sinB+cosB) _
- 2c0s0(cos 6+sin ©) =tan®
3(b) . .. sin(360°+4)tan(180°+A4) sinAtanA4_ 4(a) | Giveny = tanx + 4e* — 6 + Vx
Simplify 5 =— =
c0s(90°-4) cot((2709-4)) sinAtanA
Y _ o2 x _ 1
OR dx—secx+4e 0+2\/§
. 3 . OR
Giventan O = 2 Then hypotenuse = 5
Therefore sin® = %, cosg d(x2. e¥)
———— =x%e¥ +e*.2x
dx
5sin® + 5cos 6 = 5(2) + 5(§)=7
3(c) | cos(A+ B) =cosAcosB —sinAsinB 4(b) _ (1+ tanx)
Y= (1 —tanx)
cos(75%) = cos(45° + 30°)
dy
= cos 45° cos 30° — sin 45° sin 30° dx
(1 —tanx)sec?x — (1 + tan x) (—sec?x)
_1¥3_11_ V3 1 _ V31 B (1 —tanx)?
TVZ 2 V22 2v2 2V2 T 22
_sec?x—tanxsec?x+sec?x+tanxsec’x_ 2sec’x
OR - (1-tanx)? “(1-tanx)2
LetSi,nZA __Cos24 OR
sinA cosA

_ sin 2A cos A — cos 2Asin A

sinA cosA

__sin(2A-A) _

sinA 1
sinAcosA  sinAcosA  cosA

=secA

y=2x*—-3x?-2x>+x—1

d

—y:8x3—9x2—4x+1

dx
d?y 2 d?y
—==24x"—-18x—-4,atx=0,—5=—-4
dx dx




4(c) S=2t3—t2+5t—6 5(a)

_E — 2 _ _ﬂ — _ X 1 ol 3
V=—=6t2 =2t +5  a=— =12t -2 J e* +—— —sinx + x*.dx
Att=2,V=25 Att=2,a=22 — e +tan~lx 4+ cosx + o 4C

4
OR
— 9.3 _ .2 _
Y =2x 3x 36x + 10, OR
2

o 6x2—6x—36, TZ=12x—6 ,

ax dx x*(1+x).dx
letx*—x—6=0,
x> —=3x+2x—6=0, =fx2+x3.dx
(x—3)(x+2)=0, x=3orx=-2 -

X X
==—+>+c
3 4
. d%y . .
Put x=3in oz and its value is 30(+ve)
Function has minimum at x=3
. d%y . .
Put x=-2 in —5 and its value is -30(-ve)
dx
Function has maximum at x=-2
Maximum value is (x=-2 in given eqn.) 54
Minimum value is (x=3 in given eqn.) -71
4(d) =x2, 2= &y _ 5(b) cos?x.dx = [ 52X gy
fy=x*, —=2x, 5= I J 2
d’y _ dy = Ly 4 Sin2x
Leth—a 2(X+ 2 )+C
x(2) — 2x =0 OR
T
OR J§ tan®xsec®x.dx Put tanx = t
2 . .
y=x"+x-1, One-point form is n 3 3
Jetr.dt = [t—] - sec?x .dx=dt
3 3
dy
=2t y—y1) =mx —x1)

. . T
where limits are O to "

Slope m(at x=1)=3 (y—y1) =m(x —xq)
then answer is%
(y—1)=3(x—1)i.e. 3x-y-2=0




5(c) Area=fab y.dx = f01x3 —2.dx = [xf -

Zx] with limits 0 to 1

()

Answer is —
4
OR
b, 5
Volume=r [ 'y*.dx =7 [ x + 2.dx
xZ
= 1|5 + 2x|with limits 2to 5

. 33m
Answer is -~

d
>(d) fx.ex.dx =xfex.dx—fax.fex.dx.dx

=x[e*.dx— [l.e¥.dx

=xe*—e*+c¢

OR
1 e* _ rldt_ _ x
Jo —-dx = [ —=[logt] = [log(1 + €*)]
With limits 0 to 1 Put 1+e* =t

log(1+e)—log(1+1)
e*.dx = dt
= log —(128)

Note: - Give equal weightage for alternate answers

Certified that the model answers prepared by me for code 20SCO1T are from prescribed textbook and model answers

and scheme of valuation prepared by me are correct.
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