@

Course Code: 1002

Scoring Indicators

ENGINEERING MATHEMATICS I

Ap —24

Poagne - €

Revision: 2015

Qn. Scoring Indicators Split Sub | Total
No. Score
Total
Part A
Ql.l | sin20 + cos?*0 + 2sinfcosO 1
1+ sin26 1 2
Ql.2 | sin(60+ 30) =sin(90) =1 2 2
Ql3 |Area=;Xx4X2X35=2 2 2 10
Qla 1
X X =k 2xlogx = x + 2xlogx
Qls 2 2
dy
ax - 2% 3 2 2




1.1

Qll.2

Qll.3

Ql.a

Part B

V3cosx + sinx = Rsinxcosa + Reosxsina
V3 = Rsina, 1= Rcosa

R= +2

V3 = tana

V3cosx + sinx = +2sin(x + 60°)

1
sin 20°(— 5 (cos 120° — cos 40%))

y 1 1 8
sin 20°(—E(—§— cos 40%))

1 . o001 0 0
—sin20 +§(sm 20%cos40")

4

1 1 1
Ty 0 o = 0 _ o3 0 e
4stO +( 4(sm 60" —sin 20") 3

dy  asin(logx) " bcos(logx)
dx x x

asin(logx) _bcos(logx)
x X

d2y N —(acos(logx) + bsin(logx)) +

dx? x2

volumeV = (18 — 2x)(18 — 2x)x = 4x3 — 72x* + 324x

dv
= 12x* —144x+324=12(x—9N(x-3)=0
d%v i 3 .
= < 0, Areais maximumatx = 3
x=3

30
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Qlls

Qll.6

QL7

[b% + c2 — a?]

A =cos™! T = 34003’
2 2 27
a“+c“—b

B = COS_1 T — 44‘025’
[b? + a® — ¢?]

€= COS*:[ T = 101032'

Figure

Width of the river is 20m

Height of the tree is 20v/3

) Ax\ . rAx
A . —sin(x+ | sin|—
z{iﬁ%ﬁi = ( azx) (2 )

Ax) lim ETIL—(—%—) = —sinx

= lim —sin(x+—
Ax—=0 2 / Ax—0 Ax
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Qi

Q2

Q. 3

Qivi

Qlv.z

PART C

MODULE 1
secO " secP i sec? @ — secO + sec? 0 + sec@
sec@+1 secf—1 sec?0—-1
2sec?@ )
= e = 2cosec-0
L
tan45—tan30 "3  V3-1
1+ tan45tan30 1 V3+1
1+1—=
V3
V3-1
=2—43
V3+1
Figure

Distance between the base of the light house and first boat =

2‘.n'l,
B

Distance between the boats = 38.1 m

1 - sin@ I) 1—sin@ |1 — sin®@
1+sinf® |1+ sind |1 — sind
_ 1-sin@
" ces@

— tan@ = secl — tanb
cos@

tan A+ tan B
1—tan Atan B

1.1
2'q
1_

tan(A+ B) =

=1

B =
[

3

A+B=tan (1) =45

15

15




Q.3

Qv.l

Qv.2

Qv.3

sin (g + A) —sin (13_1' = A)

. . . T,
= Ssin—cos A + cos EsmA - (sm—cos A —cos—sinA

3 3

T 1
= ZCosisinA =% EsinA = SinA

3

cos* A —sin* A = (cos? A —sin? 4)(cos? A +sin%?4)

= cos?’ A —sin?A
=cosAcosA—sinAsinA = cos(4 + A) = cos 24

tan 50 — tan 40

tan(50 — 40) = 5

s tan 50 — tan 40 _ tan 50 — tan40
~ 1+tan50tan(90 —50) 1+ tan50cot50

tan50 — tan 40

tan10 = 3 = 2tan 10 + tan40 = tan 50

Figure B = 53%17',€ = 67°09’,a = 100 cm
A=180- (B +C) =59%34

_ sin53%17' x 100
~ sin59934

=92.97m

_5in67°09' x 100

sin5903g  _ 20m

Required fencing lengthisa + b + ¢ = 299.88

sinA4 + sin 34 + sin 54

cosA +cos34 +cos54

N 2 sin (A +25A) cos

(A _ZSA) + sin 34

. 2 cos (A - SA) cos(A —54

2 > )+c053A

_sin34A(1+cos24) sin34

" cos3A(1+cos2A) cos3A tand

)

15




Qvi1

Qviz

Qvi3

QViLl

QVvi.2

Qvi.3

cos3A + cos5A + cos9A + cos174
(SA + SA) (SA - SA)
—|cos | ———
.1 2

P

= 2 cos

+ 2 cos cos

=2c0s44cosA+2cos13cos44A =2 cos4A4(cosA + cos134)

=2cosA (2 cos (ﬂizlﬂ) cos (A—_,:ﬂ))

=4cos4Acos6Acos7A

sinA sinB sin C)

b ta4 tB tC) =ab (
abc(cot A + cot B + cot C) accosA+cosB+COSC

a i
= bccos A + accosB +——abcosC

sin A4 sin B sinC
b 2+c*—a? a’+c2-b% a®+b%-c?
= 2R 3 - 5 + 5 ]=R(az+b2+c2)

Putx=c+hasx—->c¢ch—-0

x"—c* _ (c+h)"-c"
Ty
¢ X—C h—0 h
c"+7Cic™ h + - +"C,A™ — c™n
h

= Clcn—l — ncn—l

d ;
dy gg(b(sint—tcost)) p(cost+tsint—cost)

d_xzdi(a(cost_l_tsint))_a(cost+tsint—cost)
X
__ btsint b
—tant
Tatcost a

d d d d
st 2 == 2 g
(x + xy + y%) x +dxxy+dxy =0

dy dy
2x+y+x-d—+2ydx 0

15

15
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Qvi.1

QviiLz

Qvii3

Qix1

Qix.2

dy -@2x+y)
dx  x+2y

i) % (e(cos x+2x2)) = elcosx+2x?) ﬁ (2x%)

= 4xelcosx+2x?)

" :—x(x2(1 + cos x)) = x? % (1+cosx)+(1+ cosx)&"; (x?)

= —x?sinx + 2x + cos 2x

d
dy ggbtan®)  psec?o
dx “asecOtan@

%(asec@)

B bsec® b

— = —cosec@
atané a

1
xZ

e S

Xy +xy' = :'x22+x(1 1)—J|:+1—
y Y= peC 2 x—y

. d 2 zZ
Velocity,v = —(—t + cos t) =3 —sin t

dt\3
Acceleration,a = —cost
Vol V= 411'1'3 L 10
olume,V = 3 ¢ i cc/sec
dav s 4 372 dr
dt 377 dt
dr r 1
dt 90w

Surface area S = 4mr?

d.S‘__42dr_ -
T 3t:m/sec

15




QiIx3

axi1

ax.2

ax.3

d
d—x(2x3—9x2+12x+2) =6x% —18x +12 = 6(x* —3x + 2)

dy
a—ﬂ#x—z,l

dZ
E;i(zﬁ - 9x2+12x+2)=12x-18

d? d?
a?z'x=1=*6<0 Wx=z=6>0

minimum valueisat x =2 and is 6

dr
Area, A = HTZ’E = 2 inch/sec

dA_z rdr
dt . ‘" dt

Radius attheendof 3minisr=3+3 X 2 =9inch

fd_‘: = 21 X 9 X 2 = 36minch?/sec
dy 1-x*
dx (1-x)*

: v
Tangent is parallel to the x-axis, ﬁ =0

(1+2)(k~x) - (1 +%)
@-2f ~a-=z¢

=0=21+x=0,x=-1

2x+2y =100

_100—2x
g

Aread=xXy= (100—zx)

—A T
3 —2(100x Zx<)

dA—0=>1(100 4y=0=2>x=258y=25

e R 5 S
£ <0
dx2x=25

15

15
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