Roll No: -

(Sem-11/1) Diploma Exam 2024 (Even)

[Time: 3 Hours] (Common Branch) (Theory)

Q.1

b)

d)

f)

Mathematics-11 (2002201-P)

All questions are compulsory. (&t wa stfart 21)

[Full. Marks: 70]

Marks are mentioned on the right side of each question. (/& @t war &% 31§ it sifka & 1)

Group (A) (77 -8

Answer all questions as directed. (2x10=20)
(Fréomram wisft ot 3 I )

. xn=2n
The value of lim——............

x—>2 X—2

(n2™*1/ n2™/ n2""1/0)

xN—2m

lim
x—2 X—

(n2™*1/ n2"/ n2"=1/0)
Vx+1ldxisequalto.............
IV q

[Vx+1dx siam...............
(23\/(x+1)4+c/ %3\/(x+1)4+c/%f/(x+1)3+C/§3 (x+1)3+c>

3 4
Degree and order of the differential equation (%) +2 (%) +1=0are
((23)1(33)1(2,4)
d3y 3 dy\* _
Seeaakenicaul (ﬁ) +2(E) +1 =0 =r=e i faf
((23)1(33)1(2,4)

If & and b are mutually perpendicular vectors, then (5 — 5)2 =......
(G+b/ d—b/aZ+bZ/1)

o @ it b e o B 2, A (G = B) e,

@+b/ d—Db/aZ+bZ/1)

(e?+e*=c/eV+e*=c/e?—e*=c/e Y =e*+0)

Differential coefficient of y = sinvx is..............
Y = SinV/x 1 SR .o

(cos % y cos\/f/ —cosx /cos\/z)

Ve ©o2vx T 2vx
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2 1 -
2 2 -
2 3 -
2 4 -
2 3 | -
2 1 -
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9)

h)

)

Q.2

Q.3

(a)
If £ (x) = —, then f{aﬂ) =
(Fa®/ f (5 /f—(a))
af f(x) =

f@)
(F@/f(3) / f = (@)

8

|
3
£

x—1' f(a+1) -

If the position vectors of P and Q are { + 3] — 7k, 5 — 2j + 4k then [PQ| =......

(V158 / V160 /161 /V162)

afz P oik Q ¥ fefrafemr 1+ 3§ — 7k, {— 2] + 4k #a1|PQ| =

(V158 / V160 /161 //162)
Domain of f(x) = VxZ = 7x + 121is.......ccevennen.

((=0,3) N[4,00) / (=,3] U[4,0) /(3,4)/(=0,3] U(4,0))

fX)=vVx?2 =7x+12 &S  ....coovenininn...

((=0,3) N[4,00) / (=,3] U[4,0) /(3,4)/(=0,3] U (4 2))

Group (B) (3w -=f)

Answer all five questions. (aft ui= wsi % W 3|)
Find lim [tanx—smx]
x—0

x3

. tanx — sinx
lim [x—3] F M T |

x—0

OR (sreram)
Test the continuity of function f(x) = x(x 3)at point x=3.
fig x =3 w e f (x) = 22 aﬁﬁﬁwwqﬁwm

Find the derivative of sin x using first principal.
TEt frgia T W Tk Sin X T STaehat J1d HIfsT)
OR (ateram)

1-sinx

Differentiate .
+sinx

1_S.inxaﬁﬁ§'ﬁ =

1+sinx
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Q.4

Q.5

Q.6

Q7

Q8

Evaluate [ x sin(ax + b) dx .
[ x sin(ax + b) dx = == Fewil

OR (31eram)
Evaluate [ x e~ "*dx
[xe " dx = um fweil

Show that the function y = x + cos y is a solution of the differential equation
(x+ cosy+ysiny)3—z =y

Fed i o B Y = x + coS y s aHien (X + cosy +ysiny)3—z =y HTH
T ¥

OR (31eram)
Form the differential equation representing the family of curves e* — 1 = ae?,
where a is an arbitrary constant.

FHFA e’ — 1 = ae” F1 T GHIHT J1q HIoH, ToT 8 Wws =

Prove that the points A, B and C with position vectors 2f — j + k,1 — 3j — 5k
and 31 — 4 + 4k form a right-angled triangle.
wfera ¢ fr Rerfer 39t 20 — J + k, 1 — 3] — 5k 9w 31 — 4] + 4k = wwwor g s E
OR (ateram)

lfd=20—j+k,b=1+j — 2k and&@=1+ 3] — k, find the value of a
such that d is perpendicular to ab + &.
d=20—j+k,b=1+] — 2ksmé=1+3] — k &, o % 7H @ v I
Ay d Femaasab +

Group (C) (za - #)
Answer all five questions. (msft uier g2 & s 2 |) 6x5=30

—-6X

Differentiate wrt x.

86x+e—6x

e®*4e
6

ebX— g—6x

a1 fethféme &l

e6X_ g—6Xx

OR (ateram)
Find Z—z where y = (x)€°5¥ + (sin x)tanx

afe y = (x)°°5* + (sin x)tnx ?ﬁj—z?ﬂmﬁsﬁlﬁl

/3 1
Evaluate fn/6 s a4

/3 1 S
fﬂ'/6 1+\/l:anxdxah—“:n:r !

OR (sreram)
Evaluate fon/z log tan x dx

fon/z log tan x dx =1 4w fhrcd
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Q.9

Q.10

Q.11

Determine the area enclosed by the circle x? + y? = a?.
0 x% + y? = a? o &we 1d il
OR (sream)
Find the area of the region bounded by the curve y? = 4x and x? = 4y.
T y? = 4x S x? = 4y e & R & 1 Gerket 91 il

A particle acted on by forces 41 + j — 3k and 31 + j — k, is displaced from the

point i + 2J + 3k to the point 5% + 4j + k. Find the total work done.

ok o @ w48 + f — 3k ot 3T + J — ke et g s foe s 8, e foig © 4+ 2) + 3k @ fig

5% + 4] + k w foreenfia & st @1 fmn o e w9 3w it
OR (sream)
Find the moment about the point A(3,-1,3) of a force 21 + 2j + k acting at
B(5,2,4).
B(5,2,4) warw s 21 + 2f + k % fig A(3,-1,3) & s & a1 31 v

Solve the differential equation Z—i = (2x + 3y — 4)2.
T Srerehet wHieROT i Bl i % = (2x + 3y — 4)%

OR (areram)
Find the particular solution of the differential equation cos(Z—Z) = a, where

y(0) =1.
ST FHIHTT COS(Z_;/) = q,® fao wmmem @, st y(0)=1.
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