Course Code: 2002

Scoring Indicators

ENGINEERING MATHEMATICS

Revision: 2015

Qn. Scoring Indicators Split Sub | Total
No. Score
Total
Part A
. 2i+j+ 2k 2047+ 2k
atl unit vector = \/Liz . {3, 2 2
2
Q12 2¢4+1+2 2
x 16 — a2 -
Y x{_x 64 = 0 L
wmd x = 48 1
Q13 1 21_3 015 101 (3 0 1 2
5[-2 0] [5 —7]“‘ [-10 0] [5 ——7]
[ 2 10 1 10
Q4 —15 7
fxz(x+ Ddx = fx3dx+fx2dx 1
4 3
=T45+cC 1 2
QLs
Yegyos® e siar =1 2x + log C
— = — f—] =
dx ¥y y X oqy x -+ log 1
y i Cex 1 b
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i

QL2

Qi 3

QL4

ans

PartB

Vector perpendicular to the vectors@and bis @ X b

i j ok
@xb=1 1 1|=-4i+2j+2k
13 -1
~4i+2j+2k  —4i+2j+2k

unit vector is given by

15—7 ;33T 45-5
r+ DU term=15¢,(x) " () = 15¢,3"x
45 -5r=0=71r=9

R 9
Constant term is 15C43
B e[l 2 31,75 4 31_16
24=(A+B)+(4 BJ“L} 5 6}+[2 J=1

3 3

A=[§ 3 3

28=(A+B)-(A—B)w[i

11 1 1 1 1
Amlz 2 3{.det(d)={2 2 3= ~3
1 4 9 1 4 9

1/]6 -5 1
A“1=:§—-15 8 -1
6 -3 0
x=7, y= -10, z=4
f(x+1)2d —f 2+1+2d
2 dx= (x g ydx
2 1
= xdx+f—2dx+2 dx
X

JEAZF22+22 V24

30
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Qll6

Q.7

x 1
=5 ——+2x+¢C
3 x
f f + cost
cos’xdx =
0 0
1 N sin2x]"
=Z|x ]0
W
4
d’y y etan'l(x}
—_— + —
dx  (1+x%) (1+x2)
1 etan ()
P = f Q =
{1+ x?) 1+ x2)
IF == ef (1+x‘1) mn‘l(x)

solution is given by ye'®" () =

]Jllt = etan"i(x)‘ du =

-1 2
tan1(x) [‘e o (1‘)]
ye =gt

(1+x2)

e
(1+x%) x

tan1(x)
€ -
etcm 1 (x) dx
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Q il

Qiz

Q. 3

Qiva

Qiv.2

PART C

MODULE 1

@b= (i—2j+3Kk).(3i—2j+k) =3+4+3 =10

a.b
0= cos™!|—s
jab|

lab] = (\/12+-22+32) (J32+~22+12) = Viavid =14
o= e

= COS 14
Given F = 4i —3kand7 = BA

F= (-2 +5k) ~ (i—3j+k) = i+j+4k

ik
m=[FxF[=11 1 4|=|-3i+19j-4k| = V386
4 0 -3

(r + )% term = 10, (x2)" " (%)r

7% term = (6 + 1)™ term = 10¢; (x2)10~6 (%)

= 10¢4(x2)" (g)ﬁ = 10C,x2 2°
OR
H+E’=(5i—j—3k)+(i+3j—s.'c)=6.~:+zj_3k
‘a’—B’:(si—j—sk)—(i+3j—5k)m4i-4j+2k
(@+B).(@~B) = (6 +2f — 8k). (4i— 4j + 2k) = 24~ 8 — 16 = 0
(&’—i-?;) and (ﬁw—fv’) are perpendicular.
AB= (2i+j+5K)—(i—k) =i+j+6k

AC= (G+20)—(i—k)=—i+]+3k

15

15
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Qiv.a

aQv.i

av.z

Qv.3

Areaof MBC = J[AB x4C|= |1 1 6|=1]-3i+19j - aK|
-1 1 3
=R oty 22 = %
h 9—r (3)"

(r+ )™ term = 9¢,(2x)°7 (2)

X
Sincen =

-+ h n+3

9, odd, there are two middle terms (5™ and (55)™ terms
94 (3
5" term = (4 + 1)% term = 9, (2x)%4 (;)
573 4 5,4
=96,(20)%(3) =9¢,2°3%

5
6™ term = (5 + 1)W term = 9C;(2x)?5 (%)

5 5
=95 22)* (2) = 9¢,2*

MODULE #i
2 1 =x
3 -1 2 m2(~6—2)~—1(18-2)+x(3+1)=4~x—32
1 1 &
4 x_,
3 2"8 3x

40
4x~-32=8-3x=Tx=40 = x = 5

ABZ[S 3”7 5]:[47 34}1(@)_1:3[16 —34]

2 2la 317122 16 al-22 a7
‘44:7}[3‘2 5|
B-1=%[_34 7]
B =) —75]%[-22 _53]:'%[—1262 PARICOREY S

15
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avi.1

avi2

Qv

avil

Qvi.2

1 2 -1 -3 2 -1
=3 1 1|=-3M=]4 1 1]|=~3
1 -1 2 6 -1 2
1 -3 -1 1 2 -3
A=13 4 1|=3,4={3 1 4|=-6
1 6 2 1 -1 6
Ay -3 A, 3 bs =6
SR T A S T e R
OR
1 1 4 -1
AB = |2][1 4 —1]=[2 8§ -2
3 3 12 -3
1
BA=1[1 4 -1]|2{=1+8-3=6
3

(A+A4T) = A"+ (AT = AT+ A= A+ AT, - A+ AT is symmetric
(A—AT) = AT~ (A" = AT - A= —(4—a7),

= A — AT is skew symmetric

3 1 -1 3 1 -1
A=i-1 1 1{,]Al=j{-1 1 1]|=4
T 1 1 i 1 1
0 -2 2 ) 0 -2 2
Adjointmatrix=[4 4 -2 ,A"‘Imz 4 4 —2}
-2 -2 4 -2 -2 4
MODULE In

cosecx(cosec x — cotx
f cosecx dx = f ) dx
cosec x - cotx

dx

f cosec’*x — cosec x cot x
B cosec x — cotx

letu = cosec x — cotx, du = cosec’x — cosec x cotx dx

_[ cosec*x — cosec x cot x

du
dx = f—-—=logu+€
cosec x — cotx u

= log(cosecx ~ cotx) + C

15

15
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Qvii.3

avill.a

Qviiz

Qvill.s

f" 1 d T 1~ sinx j' - smx
o T4sinx ™=}, T+ sinx(1—sine) 1-sin’x

f"l - sinxd J‘“ 1 d j‘“ sinx d
= —_—dx = X — X
o cosix o COs?x o COs*x

s T
= f seczxdx—f tanxsecxdx = [tanx — secx]¥
o 0

=tanm —secw — (tan0 —sec0) =2

. . d(x) [ .
fxsmxdxzxfsmxdx——f( dx fsmxdx)dx

= —xcosx+fcosxdx

=—xcosx +sinx+C
OR

1+ cosx
T o UX
(x + sinx)?

Putt = x 4+ sinx, %=1+cosx

14 cosx J‘ dt
—_—————— (= —
(x + sinx)? t?

--Llic
ot
1

— )+
X+ sinx

fxze“xdx = xzfe‘xdx—](df;iz)fe"‘ dx) dx

e e’
=x2 f (Zx--—) dx = —x%e™™ + foe”‘dx

d
= —x’e ¥ + 2[—xe™* f;(x)fe”x dx
= —x%e ¥ —2xe"* +2e X £ C

dt 1
Puti = logx, proi

15
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QiX.1

QIX. 2

QIX3

QX1

ax.2

f" sin(logx)
1

” dx = flesin tdt
= —cost + C
= [~cos(logx)]; =1—cos1
MODULE IV

Giveny = 2 cosx

Lok

w
2 T1 4 cos2x

dcos* xdx = | ———dx

0

b
Volume V = T[] yidx = nf
@ 2

0

ki
47 +sin Zx]&‘i B 4n[n+1] bi it
2 [* 7 1,~ 713 5| cubicunits

P=cotx,Q =2cosx

IF = el Pdx — pfcotxdx — log(sinx) — sin x

Solution is given by ysinx = J 2cosxsinxdx+ C

ysinx = [ sin2xdx + € = <22 1 ¢
_ —cos2x A
2sinx  sinx
3e* s czyd 0 3e* secty |
=0=
(1—e*) tany Y (1-e¥ tany Y
3e* secty .
fa _ ex) fmdy = —3log(1 - e*) = ~log(tany) — log C

(1-e%)% = Ctany
OR
At the point of intersection4—y?> =0 = y = 12
2 312
. 16 32
Area = f (4~y)dy = |4y — Y
-2 3),

1
dy = e3*e¥dx = E;dy = e3*dx

5
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QX3

e p Y e
e 3 +C
d
e A A
dx x
P—3 g =5x
=2 0=

IF = edex = ef%dx = e3lngx ponecd x3
Solution is given by yx® = fxx3dx +C = fx‘*dx +C

3-x4+c=> XS
= Y=gy
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