SET (UT®q )—4
SECTION ( ©@us )l
Objective Questions ( T I )
Time : [1 Hrs Full Marks : 50
qwy ;1 d°er qutiek : 50
There are 50 objective (one correct answer) question carrying one mark each. Choose the
correct answer from the given option.

[39 @ ® 50 TS 791 B TO® qv & fore 1 o Fraif @ 1 e @ fosedl © @ W&
I | [50 x 1]

2
1.  Which of the following is the order of the differential equation %—g 1+(Zi)

Wwﬁwg—y— 1+(dy) HAEFEAA IS ?

(@) 1 (b) 2 () 3 (d) None of these (39 ¥ &K &l)
2.  The direction cosine of y axis is which of the following.

yrg s e fA A am ¢ ?

@ (0,1,0) (b) (0,0, 1) () (1,0,0) (d) (0,0,0)
3.  The general solution of the differential equation %= = is which of the following ?

/= § ¥ HA-91 3Thel FHIERIOT %% T AW §A ¢ ?

(a) y=kix (b) y=kx (c) y=klogx (d) logy = kx
4., Jxi=

@ p ) L3 © J (d) i

1
dx=

. Jx\/xz—l

(a) tanlx (b) sin~lx () seclx (d) None of these (378 ¥ ®§ -&l)
6. [abal

(@ 0 ®) [ax 5] © 3 ) .(Bxa)

7.  The equation of line through (., 3, Y) and equally inclined to the axes are—
(o, B,y) W TR aTelr T Y W HAM VT SHMETET T@T T GHIHOT € ?

1 it g
(a) X—Ot=y—[3=z_y (b) xoc =y[3 =ZY

1)

i



10.

11.

12.

13.

14.

15.

(©) §=%=$ (d) None of Hisse (319 9 &K &)

If I, m, n be the d.c. of any line then which of the following is true.

(afE ImnfERi Y@ R et AP A @R T Ea € ?)

@ l+m+n=1 O P+m2+n2=1@©) P+m?+n?=0 (d) None of these (TTH ¥ HI &)

If A & B are square matrix then (AB)' =
(afg A 3R Bert emege € @ (AB)' =)
(a) A'B' (b) AB' (c) B'A' (d) A'B

— 7
The value of cos ' (COS ?n) is equal to

n T
7 @ 2
It (a2 ) y =log {log (logx)} then (7Y) %:

1 1
@) Togogx) ®) Ylogx. loglogx)

() ng(lf@ (d) None of these (379 | &1 -&I)

The direction cosine of line joining (1, -1, 1) and (-1, 1, 1) are which of the following ?

g (1,-1,1) 3R (1,1, 1) T Freraret Y@ & faem s fer & & @ e
@i, 2,0 =1, 0) (©) (%%0) (d) None of these (38 ¥ &1 7l)

2
If (TfE) y = a* then () %=

(a) a*loga (b) a* (loga)? ©) (@)?*loga (d) None of these (39 ¥ Ig 7al)
Which of the following is correct for the function f(x) = 2 + 4x2 + 6x* + 8x%.

(WeM for) =2+ a2 +6xt + Bl R PR A A M A 7

(a) only one maximum value (Hdd T ATEHaH HH)

(b) Only one minimum (Had T A9 °H)

(c) No Maxima & minima (7 Sf¥ehdd 7 =) (d) None of these (35 ¥ ®IE 7al)
1xx2
1y =
1z 7
(@0 (b) (x-y) 0-2) (z=%) _ ‘
) (y—x) (y-2) (z—x) (d) None of these (31 | HE -&I)
)




| /f 16. If @ x b =0and ;7 =0 then which of the following is true ?
/ .

U (AR 2xB -0 2 p0R P A BT EE Y )

a X

© 2=0and =0 (d) 2=0 or b=0

@ 313 ® 21
4 1
dx=
s ‘!1+x2
@ 3 ®) © < @ 15

18. The projection of ;43 +% on 2;_37 +6k isequal to
(2i-37+6% T (4354 T T&T K 22
1 1
@) 7 (b) -5 ©) 7 (d) -7

19. (71) X ?)2 =

@ a2 +b%- (3. B) ® &2p*-(a. D)
© £.¥-24.D @ 2 22273

2a a
20. If I f(x)dx =2] JF(x)dx then which of the following is true ?
0 0

2a a
(afz | f@de=2[fxdx G frer ¥ F W oam T 2
0 0

() fl2a~-x) =-fx) (b) A2a-x)=fx)
(©) flx) is an odd function (f(x) T Tosm e )
(d) f(x) is an even function (fx) T TH ®al ?)

21. If 71)=2Ii\+;'—8’2 and B =i + 3}-41@ then magnitude of a+7 is equal to
(afg @=2i+j-8k 3R B=i+3j-4k @ d+ b & URWT SO & ?
13 3 6
() 13 ®) 3 © 33 @ 33

1
2. sz_azd" =

1
(b) EIOgi_—E ©) log(x+yx*—a*) (@) log(x+ Xt +a?)

(a) 2a £ x+a

23. Equation of xy-plane is—
)

i
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24.

25.

26.

27.

28.

29.

30.

3.

32.

33.

(xy-TA T WHIERTOT € ?) |

(@) (x=0) (b) »=0) © (z=0) (d) (xz=0)
Theline y = x + 1 is tangent to the curve y? =4x at point.

(fog TR W WA W y=x+1, G y2=dx T W {@T £ ?)
(@ (2, 1) (b) (1,2) © (-1,2) @ (1,-2)

The principal value of cose™! (-2) is

(cose™ (-2) T Y& AH & 7)
@) - Ok © @ -%
I loge*dz =

(@) zlogz+x+k (b) zlogz—z+k (c) logz+z+k (d) logz—z+k
The differential equation of family of lines passing through the origin is—

o foag | Toaret Y@ & TRan &7 sawe G & 7

@ Py 0D @ Dy @) 2=
cos_l% +2$in_1% =
@) %" ) % ©) 4—3" (d) None of these (T8 & ¢ &)

Domain of the function f(x) = \/sin~1

(FET g1, T WAE ?
() [0,1] (b) [-1, 1] ©) [-1,0] (d) [0, 1]
LetA ={1, 2,3} and a relation R on A defined by R ={(2, 2), (3, 3), (2, 3), (3, 2), (3, 1), (2, 1) then
what type of relation is R}
(AT T A ={1,2,3} 3X A W TF &R R 30 ThI TRYTE § R ={(2,2), G, 3), (2, 3),
(3,2),(3,1), 2, 1)} W R fHT TR &1 T & ?
(a) Reflexive (¥de) (b) Symmetric (FHHA)
(c) Equivalence (Jdsm) (d) Transitive (FshH®)
f: A — B will be an into function if—
( f:A—>B TH 3T0EH [ & afg—)
@) flA) cB (b) AA) =B ) fiB)cA (d) None of these (379 ¥ i 7&l)
If A ={1, 2, 3} then how many equivalence relations can be defined on A containing (1, 2) ?
(M A={1,2,3} T AT A W {1,2) T THIEA HTY AT Tehe qodar Tl qrveriie
T Hepa ® ?
(@ 8 (b) 10 (c) 16 @ 20
IfA={a, b, c},B={1,2,3}and f={(a, 1), (b, 2), (c, 2)} then what type of function isf?
(aﬁ A={a b, c},B={1,2,3} 33ﬁ'{' f={(,1), b, 2), (c, 2)} T'ﬁlf"i%l"_{q‘ QehT &l W% ?
(2) one- one onto (Th{F STESEH) (b) many one into (SgTFH TS )

(C)




(c) Many-one onto (SgUesh 31351k ) (d) one-one into (Thfw SHEBRES)

How many different matrices of unequal elements can be made by having the first 6 positive
integer as element.

(U9 6 EATHE YUTIh i ™id g AN Haad WAt Tt f1-f= sege s
W HeRd € ?7)

(a) 1880 (b) 1440 (©) 720 (d) 360

If A be a non-singular matrix of order 3 x 3 then [Adj A| =

(afg A T 3 x 3 T HhUUIY AT & o |Adj 4| =
(@ 34| (b) 1A] © 4] @ 1P

If y =log sinx2, then % at x=\/§ equal to

(afE y =log sinx2, x=\/§ w % TR & ?

(@) 0 () 1 © 3 @ Vr
If f(x) = J3sin x+cosx then maximum value of f(x) is at what value of x.

(AT f(x) = Bsinx+cosx &, A f(x) T Afehan AW x o ford AW & foe & 2

T T T T
® % b5 © 3 @
dy)__d
A solution of the differential equation (a) _xﬁ%ﬂ’:o is
dy 2 dy , _ 9
(ST WHIHTT | = | —x - +y=0 T Th T ¢ ?
(@) y=2 (b) y=2x (c) y=2x-4 d) y=2x2-4
. P S _
If(afg) a=2i-5/+k and (3¥R) F_42 i then( T )-
@ 2.5=0 ) 3.5=z0 © 7.5=-9 @ 2173

If 2x + S5y — 6z + 3 = 0 be the equation of any plane then the equation of any plane parallel to the
given plane is

(afg feret AWAeT T WHERIUT 2¢ + Sy -6z +3 =0 T TW WA o TAIGH ferdlt THaer sl
AT § ?)

(@ 3x+5y-6z+3=0 (b) 2x—5y-6z+3=0

(¢) 2x+5y 6z+k=0 (d) None of these (379 & ®E &)

" sin’ xdx=

-w/2

(@) -1 (b) 0 © 1 (d) None of these (38 ¥ ®T§ 7al)
S))
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(-




)
43,

44.

45.

46.

47.

48.

49.

50.

The chance of getting a doublet when two dice are rolled.

(3 UTEl Y WeRt AT & W TH g W w wE WA @ 2
OF: ®) 3 © 2 @ =
The slope of the normal to the curvey =x2 + 3x + 4at (1, 1) is

(T y=x2+3x+ 4% g, 1) T e KT Y0 7 ?

OF ®) -3 © 8 @) -3

It (aR) P(A)=1,P(B)=1, and (310) PN B)=F then () p(%)=

@ 3 OF © 3 @ %
If (T2 ) P(A) = 0.2, P(B/A) = 0.3 then (7T ) P(A N B)=
(a) 0.9 (b) 0.06 ) 0.8 (d) None of these (379 € g 7T&l)
1
leldx=
-1
@) % ®) 1 © 1 (d) None of these (3T ¥ & &)
i
dx:
jex_i_e—x

@) cot () +k () cotl(e®)+k () tanl(e") +k (d) tan~t(e™) +k

3
_|'x(3)—x)3/2 -
0

@) 1__03§;/§ () — __105;/5 © -5% (d) None of these (379 ¥ ®E &)
it (af) A=|¢ Y| then (1) 42
olld o] © o9 @ o4

If Z‘J; f, = 2 lgs then the value of x & y are

(afx 2% 5| =[¢ 1Y R xeky A 7)
(@) x=2,y=73 (b) x=3, y=2 () x=2, =2 )y x=8,y=3

(6




SECTION ( @UE )-Ii
Non-Objective Questions (TR ST W)
Time : [2 Hrs + 5 Min. (Extra)] Full Marks : 50
WA : 29T + 5 fire (erfaien) qutlek : 50

Question number 1 to 22 are of short Answer type. Each question carry 2 marks. Answer any
15 Question.

[99 §&A1 1 ¥ 22 qh e TR & ¢ | Tos & faw 2 o Freifa 21 fet 15 ool &
IW 3) 15%2 =30

1. If d=4i+3j+2k and F =3} 42} thenfind |5 x 24|

(afg @ =4i+3j+2k 3 F_3i42% W | x2a] F@ & ?)

—11—x2 5
2 I@ER) yeesT thanﬁnd(?‘ﬁm?*ﬁ)%.

. -1 2a 11-5% -1
) . sin +cos =2tan " x
3.  Solve @A & ): o d »
x sin@ cos©O
4. Prove that the determinant ‘z::;g —’{ ; is independent of O.
x sin® cos0O
(fag w for arfors -3:;;3 . ;,eﬁzaaa‘%?)

5. Integrate : (AHTeheTd oY) : Iex.cos(ex)dx

6. If(AE) x cosy = sin (x +y) than find (A FTA &) %

3
7. If A=[g] and B =[1, 0, 4] than verify (4.B)' =B'A".

3
(afe A=[§} 3T B=[1,0,4] & (A.B)' =B'A' & ST & |
8.  Solve differential equation ( 37TeheT THIHIUT T TA L 1) gxz =1+ x+y+xy

9. IfP(A)=0.4,P(B)=0.8,P(B/A) = 0.6 find P(A/B) and P(A LU B)
(afe P(A) = 0.4, P(B) = 0.8, P(B/A) = 0.6 %, @ P(A/B) 3T P(AUB) F@ & 1)

™

il

WA § ey . iSweE———— |




10.

11.
12.

13.

14.

15.

16.

17.

18.

2
If f(x) = ﬁ,xiﬂ

=0 ,x=0
then test the continity of f(x) atx =0

2
(afE fox) = Z),x 20

| x|

=0 ,x=0 @ x=0 T f(x) & TAaT & AT R |

. e
Integrate (FHTHET &Y : |5 (1+xlogx)dx
1

Verify Rolle's theorem for f(x) = x2 - 5x + 6 in [2, 3].
( 3TA [2, 31/ f(x) =x% - 5x + 6 AT WA YA T A= &L 1)

Prive that f(x) = tan™! (sinx + cosx), x > 0 is always an increasing function in (0,%) ;

(fag &Y T f(x) = tan™! (sinx + cosx), x > OAHTA (0,%)13 WS T T FE

Two dice are thrown. Find the probability that the number appeared has a sum 8 if it is known
that the second dice always exchibits 4 ?

(7 U Uk B HH W IH UT AT 3Hehl a0 AT 8 BN aht WITHhal AT ITWT STelich

HIeW & o TE T8 W A9 4 3T € 1)

Let A & B are independent event with P(A) = 0.3 and P(B) = 0.4. Find (1) P(A " B) (ii) P(A /B)
(urr R A 3T B A T & A4 P(A) =0.3, P(B) =0.4. " (1) P(A ~ B) (ii) P(A / B) T
& 1)

Let * be a binary operation on N, N being set of natural number defined by a * b = aP for all a,
b eN.

Verfy * is associative and commutative on N.

(AT R o0 NTR U fgenardt |fieer €, St N Wipfaer Gemsil &1 9= § | * &
a*b=ab Va,beNgﬂTﬂﬁ'ﬂTﬁﬂmw%l

* o Eed IR wATAFTE BN & A i

Prove that (Tag &)

- o - - -> -
(a—b)x(a+b)=2(axb)

Find equation of plane through the point (3, 4, -1) which is parallel to plane.

- A A A

r.Qi-3j+5k)+7=0
(fg (3,4,-1) A T ATl 3’ TR 7 (27-37+5k)+7=0 H FHAMG GHAA R
[URTOT FA & 1)

®)

>



19. Find the angle between the lines (Y@TAl & el & HI0T AT )

=y A A A A A
r=4i—j+A(i +2j-2k) and

> A A A A A A
F=ij+2k-p@i+af-ab
2. 1 A= ] 71| then find 43
(afs 4= ] 7] & adem wm ¥ 0)

21. IfR ={(x,y) : x,y are integers such that x —y is divisible by 5} Show that R is Reflective and
symmetric.

(afe R={(x,y): x,y‘{“'l'fm'%afl'?x y,Sﬁm%}mﬁRWWm%l

100
010
001

22. Evaluate (FTd@ &) @

WO WG 23 W 26 ST FIE ® § | TAE & U 5 of Tl € | vl wn @ sEa

farreu ® A Tordl Tk &1 ST E
Question number 23 to 26 are of long answer type. Each question carry 5§ marks. Answer every
question or alternative of it. [4 x 5]

n/2
23. Integrate (HHIRAT o ) | fanx+eotx)ax
0

Or, (A1)
2y
Find the area of the ellipse —2+b—2 =1
a

2

2
(& g 55+Z—2=1 T AAFA T FE 1)

¥-1_y-2 z-3 x-2_ y=3 z-1

24. If the straight line =2 - 3 and =% - 2 intersects at a point, then find the
value of Integer k. ’
(afe wew Y 21222208 e 22073 2] o gt @ v R & Ak
T A q@ B )
Or, (1)

Find A when the projection of ?1)=7~§+3' + 4k on _b_)=2'f+63' + 3k is 4 unit.

©

e
k r g = 1




N ——— e,

(TFE d=Ai+]+4k B IHT T=2}+6+ 38T 4 T & A A A T B\

. d 2
Solve (BT &Y) xlogxay+y=;logx

Or, (31)
i __2 .\ dy
If(A(g) *=4| 1" | and (37) *=1" 7 find (7@ HY) 2.
26. Maximum ( FFIKHAHGRIOT) 7 = 5x + 3y
Subjected to 3x + 5y <15
(St ) S5¢x+2y<10
x,y>0

Or, (3r)

Minimize ( AAHIHIUT) z = - 3x + dy
subjected to WSfeh  x + 2y<8

Ix+2y<12
x2>20,y>0

(10)

i oot . g |




SOLUTION

Answer Key
Objective Question :
1.b) | 2. | 3.0) | 4. ® | 5 | 6 (@ 7. (a) 8. (b) 9. (c) | 10. (b)
11.(b) | 12. (¢) [13. (b) | 14. (b) | 15. () |16. (d) | 17. (d)| 18. (b) 19. (b) | 20. (b)
21.(a) | 22.(b) |23. (c) [ 24. (b) | 2S. (d |26. (b) [ 27. ()| 28. (a) 29. (a) | 30. (b)
31.(a) | 32.(c) [33.(b) | 34. () | 35. (c) |36. (d) | 37. (©) | 38.(c) 39. (c) | 40. (¢
41.(b) | 42. (b) [43. (b) | 44. (d) | 45. (b) | 46. (b) | 47. (©) | 48. () 49. (b) | 50. (b)

Solution to Short Answer type question :

1. Wehave | = 4j43 42k

_)_ i3 N N
20 = 8i+6j+4k

_)
and = 3540k = 3i+0/+2k
i j ok
N —>_3 0 2 _’\ A %
Toa = 6 4 =i(0-12)-j12-16)+k(18-0)

N AN N

= -12i+4j+18k

> -
bx2a

=122 +42+18% = J484=2121=22

2. Putting x =tan 0, we get

2
_11-tan“6
= COS = -1 =26=2tan’1x
y T cos~ cos20
Q = 2x ! = 2 5
dx 1+x 1+x

: . 1 _2a
3. Since, S0 T3 =2tan"la

1-52
and cos 11+b2 =2tan"!b

. given problem can be written as

tan—'a + tan~1b = tan~lx

qa+b

=],
=tan
W e

= tan

((8Y)

1|




) a-b
! ) =
4. Expending along the first row, we get
A = x(—x?- 1) - sind (- x sin® — cosO) + cosd (~ sind + x cosO)
=—x3 + x + x 5in%0 + sind . cosO — sind . cosd + x cos20
= —x3 + x + x(sin20 + cos20)
=i 0 0
Hence, given determinant is independent of 0.
5. Let A=

ex .dx = dZ

. I= Iex.cos(ex)dx = Icosz.dz =sinz+k = sine* + k

| 6.  Given, x cosy = sin(x + y)
‘ Differentiating both sides w.r.t. 'x', we get

d
| x(~sin y).% +cosy = cos(x+y) [l +Ey]

| = -—Xxsin y.% +cosy = cos(x+ y)+cos(x+ y).%
5 x

da .
= Ey[cos(x +y)+xsiny] = cosy - cos(x+y)

dy  cosy—cos(x+y)
de ~ cos(x+) +xsin y

3
I 7. Given,A= g - andB = [19 0’ 4]1)(3
3 3012
. = |5 |5 0 20
5 .. AB= 2.[1,0,4]— >0 8
3 5 .2
; i 00 @ 0
4 JABYS 12 20 8

1
Now, A'=[3,5,2]andB'= H

4
1 3.5 2
. AT |0 -0 0 0
. B'A'= 4.[3,5,2]— 2 20 38
.. (AB)'=B'A'

(12)

T



Given differential equation is

d
;li;—c =l+x+y+xy =1 +x)+y(1 +x)
= (1 +x)(1+y)
dy
or, m =(1 +x)dx
Integrating, we get
dy
E; = I(l+x)dx

2
= log(l+y)= x+x7+k

which is require solution.

B
. P(ANB)=P(A). P(Xj =0.4 % 0.6 = 0.24

A PANB) 024
Pl — — R N — Ll —
Now, (B) P(B) Tk
and P(AUB) =P(A) + P(B)-P(AnB)=0.4+0.8-0.2=0.96
By definition,
il =x.x>30
=, p=10
=-x,x<0
2
Ji) = H =X, x>0

Since, f{x) is not defined at x = 0, therefore the given function is not continuous at x = 0
* 1

jf—(l +xlogx)dx = J.ex (— +log x)dx
X X

= j e*(f'(x)+ f(x).dx where f(x) = logx
=¢e* fix)=¢€" logx
ji—e—i(l+xlo X)dx _ [ i
'y g = [e .logx:|1 = ¢° loge® —elogl = ¢
Given, fix) =x% - 5x + 6 in [2, 3]

since, flx) being a polynomial function in x.
So, fix) in differential and continuous every where..

(13)




So, fix) is continuous in [2, 3] and derivable is (2, 3)

Also, fi2) =0 and f3) =0

S f2) =£43)

Hence, all the condition of Rolle's theorem are satisfied for fx)in[2, 3]
So, there exist Ce (2, 3) such that £(C) =0

Here; ™ flx)=2x—35

So, f(O)=0=22C-5=0=C=

N | WD

5
= (2, 3) such that £(C) =0

Hence, Roll's theorem verified.
Given that, f(x) = tan™! (sinx + cosx), x > 0

fix) = 5 .(cosx —sinx)

1+ (sin x + cos x)

CosXx

_ 5 (1-tanx)>0 vre|0Z
1+ (sin x + cos x) ’ 4

Hence, f'(x) > 0 in [Q%)

T
There fore f{x) is an increasing function is (0,-4-)

Let A be an event of always 4 exhibits on second dice.
ie. A={(1,4),2,4),3,4),4,4),(5,4), 6 4)
n(A) =6
and B be an event of the numbers appeared has a sum of 8.
1.8, B={(4,4)}
~ AnB={4,4)}
~ n(AnB)=1
B) n(AnB) 1
Hence, P(x) =" A =%

Since, A and B are independent event
So, (i) P(GAnB) =P(A) . P(B)

=0.5x04=012
.. oA} PANB) 012 3
(ii) P(E)= P(B) =W=O.3=‘16
Given. binary operation is a * b = a?
Let, 2,3eN
So, 2*3=23=8and3*2=32=9
2%¥3:23%2

So, '*' is not commutative on N.

(14

W
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Also, 2% (2*3)=2%23=2%8=28=256
and (2*2)*3=22%3=4*3=43=64
S0,2%(2%3)=(2%2)*3
So, * is not associative on 'N'

- - —
LESE - Dyui(a )

_ _;x -;+ Zx _b)— Zx Z_ Zx Z (Distributive low)

R -
B e . =
~ axb-bxa =

= (axb)+(ax b)

-> -
= 2(axb)

Let equation of any plane parallel to the given plane is given by
- e N N .
r.Qi-3j+5k) =4 e )

N N AN

If this plane passes through the point (3, 4, — 1) whose position vector is 3;_4 j_k

N N N N N

Then, (344 j-k).(2i-3j+5k) =4
= 32+4.(=3)+(-1).5=d

= d=-11
By (1) we get
S5 A N N
r (2i-3j+5k) + 11 = 0 which is the required equation of the plane.
Given line be:—
<25 NN N VAN A .
y = A ANGH2j=2k) e o)
and > = i 0k—pQitdj-dk) e (ii)

N AN

The first line is parallel to the vector Z = ,A-+ 2 j—2k and second line is parallel to the vector IZ =

A N

2i+4 j- 4k If '0'be the angle between the lines, then 6 is also the angle between the vector ;1) & b_z) .

> -
L 12424+ (2)(-4) -
So, cos®= | |-l = T2 .2 3 142 . 42 2 =7
Blfby| = 2 +22 +(2)2 422 +4 +(4)® T 36
18
= 37 =]. ..e =O

(15)

&
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Hence, angle between the line is 0

20. (ﬁwnA=[f1‘f]
] =i s £ 141 —1+(-1 2 -2
Then, A> = [—1 1 H:—l 1 ] = [—1+(-1) 1+(1 )} = [—2 2}

2 211 -1 2+2 -2-2 4 4

S0, A*=A%A = [—2 2 }[—1 1 } 3 [—2—2 2+2} = [—4 4}
21. Letx y, z e z, then

(i) x—xis divisible by 5 vxez

. Ris reflexive

(ii) If x — y is divisible by 5, then y — x is also

divisible by 5 Vx,yez

. R is symmetric

1 00
I 0 40 0,40 1
2 asf =tk R ok o

—1(1-0)+0+0=1
Long Answer Type Question (&€ 370 U¥)

VCOoSsX smx smx COSX

i T =
2 2 =
I(«/tanx ++/cotx)dx = I( vsinx \/cosx] ,[ 1nx+cosx
0 0 4

=2

dx

1'C
sinx+cosx j‘ sinx +cosx
0

JZsinx.cosx

O =0 | 3

1-(1-2sinx.cosx)

T

sinx +cosx
_\/—J'
01— (sinx - cosx)

Put sinx — cosx =t = (cosx + sinx)dx = dt

whenx=0,t=-1 andwhenx=-72£,t=1

, | Wtanx ++/cotx)dx = = /2.[sin” t]_

O'——;Mi?—l

= \/—[sm —sin~ (—1)] ‘/_(E—(—g)j = 2
OR,

(16)
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24.

OR,

2 2
Given equation of the ellipse is — +b—2 =]
a

x2

a2

b |
J:; as —x%" (-» y =0 for part AB)

E]I‘\/CZZ —x? dx
a

0

2
SO,y= b (1—

Now area AOBA = Iydx =
0

a
bl xWa®-x* o . 1x}
_ —|————+—sin —
- 2 a
L 0 y
N
b 612 o |
——|0+—sin 1-0-0 ]
== } B, b)
b a*n mab
= —X——=—
a 22 4

nab
. Area of elipse = 4 == Tab sq. unit

x—1 y~-2 2z-3
k2 3

Given lines are

x-2 y-3 z-1
3k 7

and =

-----

.....

Any point on line (i) is (kA + 1, 2\ + 2, 3\ + 3) and any point on line (i) (3u + 2, uk + 3, 2p + 1)
If these line interset, these points must coincide for some value of A and p.

So,Ak+1=3u+2,2A+2=pk+3,3A+3=2p+1
= Ak-3A-1=0,2A-pk-1=0,3A-2u+2=0
taking first two, we get

A __ b 1 3-k

3-k 2+k —k2+6 T 6-k2"
Putting these value of A& pin3A-2p+2=0

3-k k-2
3 -2
(6—k2j (6—k2
= 2k*+5k-25=0=2k(k+5)-5(k+5)=0

k-2
6—k?

=% n=

J+2=O:>9—3k—2k+4+12—m8=0

5
= (2k—5)(k—5)=0:>k='2—,—5

k = — 5 satisfy both the equation. Hence k = - 5 is require balue.

17)




25,

The projection of ~ on 7 =
a b

AN VAN AN . A N N

Now, . % = @i+ j+4k).(2i+6j+3k) =2A+18

9
b‘ =22 162 +32 =49 =7

> o
a.b

and

But is is given that

-
b‘ =4

20 +18
7 e
S 20=28-18=10..A=5
Given differential equation may be written as

dy i . . . . 3
e xlogx” = 2  (Whichislinear diff. equation)
1 2
Here, P= P and Q = »

1 I
Noe, fPaﬁc = fxlogxdr [Putlogx=z= ',;“5‘ = di]

1
I;dz =logz = log(logx)

LE
Hence, solution is given by

P = Slogllogx) =logx

2
yxlogx= j;—z—.logxdx = 2jx‘2.logxdx

) (logx).x_2+1 —Jl(—l):ldx

-2+1 X\ x

! 1
— 2| ——logx+ |—dx
= _xg J.xz }

1 1
=2 ——logx——]+k — —z(logx+l)+k
X X X

(18)
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dx - 4at
@ - A-12) (1-1%)?
2
and y=1"p
2 2
dy (1=t9)2-2t.(20) 2(1+1%)
dt {1—*y T (1-13)?
dy dyldi 20+ (-2 4/

a  dcldt  (1-12)? Aat

2at

First we draw the lines 3x + 5y = 15 and 5x + 2y = 10 to determine the feasible region.
The shaded region OCPBO is the feasible region. vertices of the feasible region are O(0, 0), C(2, 0),

20 45
P(E:E) and B(0, 3)
Now, we calculate z = 5x + 3y at each vertex
At (0,0)z=0
At (2,0)z=10
At, (%%) , L= 21—35- =12.36
At(0,3),z=9

Hence, maximum value of z is 12.36 at (— =

19719
OR,
We draw the lines x + 2y = 8 and 3x + 2y = 12

45)

to determine the feasible region. The shaded region

OCEBO is the feasible region. vertices of the feasible region are O(0, 0), C(4, 0), E(2, 3) and B(0, 4).

Now we calculate z = — 3x + 4y at each vertes.
at, (0,0),z=0

at, (4,0),z=-12

at(2.3), 2=6

at (0,4),z=16

Hence minimum value of z is — 12 at (4, 0)

0,49 B he
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