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SET (9T&Y7 )-3
SECTION (@Ug )~
Objective Questions ( ¥ I )
Time : [1 Hrs + 15 Min. (Extra)] Full Marks : 50
|qug : 19er + 15 e (eAfaftem) quTieh : 50

There are 50 objective (one correct answer) question carrying one mark each. Choose the
correct answer from the given option.

[39 @ § 50 TS 799 2| T w9 & fog 1 fw fuifa ® 1 fRu ™ fawedt & @ @&t
SW T | [50 x 1]

i
1. jk =

(@ g loge¥+e (D) 2w logef+¢  (©) 2w loglof+c (@) 2w /loge® +c

A . T
° sin x+cosx

(a) \/_logtan( )+k (b) logtan(§+%)+k

© 10gtan( - 8) +k (d) None of these (318 & HE -TE1)
3. Distance between the planes 7 . n =P and 7 . n =P, is

(A7 .4 =p3R 7 .4 =pR AT R AT ?)

(2) P~ P, (b) IP, ~P,| (o A (d) None of these (3 & F¥ 7&)

1

d* dy 2
4. The degree and order of differential equation (ﬁ] =(J’+d—i) is which of the following ?
x

2
(3T HHEHTOT (%] (ﬁg) w1 " i wife Fe H | @A E)

(@) 4,2 (b) 2,4 ) 3,4 d 4,3

5. The vector aif + (IQJA + aslé\ and bli‘\ + bzf + 1’3’9 are perpendicular to each other if—

(BT af + ay) +a AT bf + 5,7 + bk TH TR & AW § Al )

L N P ]
(@) b o b, = by (b) albl + a2b2 + a3b3
() a;by + bya; +azb, =0 (d) None of these (378 9 HF 7&I)

1)




If I be a unit matrix then which is true ?

(afg 1T Ummidh! S & A &I T 27)
() =1 ®) I11=0 ©) 111=2 (d) None of these (375 ¥ &g T&l)
dlx(sec_lx)=

1 1 1 . .
@ | M ®) 727 © T2 (d) None of these (379 | &3 7&l)

The equation of normal to the curve y = sinx at (0, 0) is—

(R y =sinx & T9g (0, 0) W iverna w7 wHftewRtoT & 7)

(@ x=0 () y=0 ) x+y=0 d x-y=0
Itanzgdx=
(@) tan%—x+c (b) tan%+x+c (©) 2tan%+x+c (d) 2tan§—x+c

If A=[5 ﬂ, then adj (4) =
(afs 4=[3}], 7 adj ) 5

w57 o] © |42 @[3 2]

The mean and varience of a binomial distribution are 6 & 4 respectively. The value of param-
eter n is—

(T Tgug sz & urem i} yuwer wEen: 6 3R 4 T ??rﬁwrrrvr(um)naﬂm%?
@) 18 ®) 12 © 10 @ 9

sin 30° cos 30°
—sin60° cos60°

(@) 1 (b) 0 © 3 @ 3
253 d
Value of the determinant is 635c 93 i 22 is—
2 3 4
(anfores | 5 68| @AM E ?)
(@ 0 (b) 256x3 (c) 256x (d) 256x2
11 -1 2

If tan 5+tan 1 =tan"" g then value of ‘@’ will be ?

(afe tan™ —+tan 12 tan"! ‘@’ , A ‘@’ T WIF BRI ?

1

@ ®) 3 © 2 @ 1

@)



J/
4
J
y,
-~ 15
.
/
4

16.

17.

18.

19.

20.

21.

22,

23.

24.

sin (tan"lx), (| x | <1) =
1

X 1 %
(a) \[1—x2 (®) l—x2 © \/1+x2 d \/1+x2

Let R be a relation defined as o RB if o is perpendicular to B, Where o, B are straight line in a
plane, then relation R is—

(U o R Tk HWRY 39 UK § T o RB AN o, p 00 ol & W& o, fUF 78 N WA
@ & o 9w RE ?)

(a) reflexive (Taged) (b) symmetric (FHHT)

(c) Transitive (HHTH) (d) None of these (318 ¥ #¥§ &l)

Let R ={(1, 3), 4, 2), (2,4), (2, 3), (3, 1)} be a relation on a set A ={1, 2, 3, 4}. The relation R will
be—

(A TR R ={(1, 3), 4,2), 2,4), 2,3), 3, 1)} T A =(1,2,3,4}. W T& T&H & ar
T R A7)

(a) Function (%eI) (b) Reflexive (¥ded)

(c) symmetric (FHHA) (d) None of these (375 T g &l)

k xk =

@) 0 (b) 1 () k2 (d) None of these (378 ¥ g 7T&l)

The scaler product of the vector 57 +} -3¢ and 3} —4} 7% is—

(Wfee &} + ) —3f R 3 _4f 47k @ fET WEES § ?)

(a) 10 (b) -10 (c) 15 (d) -15
2 [ rwax=
@ £ ®) /) © @ @ f9) +c

If A is a square matrix such that A% = A then (1 + A)3 - 74 is equal to—
(afE ATH ot g € TR A2=AT (1 +A)P-TAFAA & ?
(@ A (b) 1-A © 1 (d) 34

If (afg) P4) =0.8, P(B) = 0.5 and ( 3% P(§)=0.4 then (A1) p(%) -

(a) 0.32 (b) 0.64 (c) 0.16 (d) 0.25
1
f(x) _
Vo ®
(@ 0 (b) % () 1 (d) None of these (38 d &g &)
/2
I sin” xdx=
-n/2
(@) 0 ®) 3 © 1 @ =
)

I = - s |




26.

27.

28.

29.

30.

31.

32.

The direction ratio of normal to the plane 7x + 4y - 2z + 5 = 0 are which of the following ?

(T 7x + 4y - 2z + 5 = 0 W A{Fena ahr T wivar & 2)
@ (7,4,5) (®) (7,4,-2) © (7,4,2) (d) (0,0,0)

The angle between the lines ?:(4?-}')+s(2§+3‘—3l’2) and ?=('{_}+2/’(§)+t(§_ 37+ 2k) is—
A A A A A =¥ A A A A A A
(@ 7 =@4i-jrs@i+j-3k) dWRr =G-j+2h)+e(- 37+ 20)® s @ RO 2

@) 7 ) © F @ &

The vector equation of the line through the point A (3, 4, -7) and B (1, - 1, 6) is which of the
following ?

(ToFg A (3,4,-7) 3 B(1,-1,6) A TERA aTelt IWT T WIIIT HHIGUT T § ¥ B 87
@ 7=31+4j-1h+rG-J46k) O T=( = jreb+rci-at+7h)
(©) 7=3] +47-7h+A(2}-5}+13%) (@) None of these (T4 & F% 7Tef)

Consider the binary operation * on Q defined by x *y =1 + 12x + xy, V x,y € R then 2 * 3
equals—

(x*y=1+12x+xy,Vx, y € RN URWINA Q W Tk Tgememt wishar * w foamm wifaw
W2*3WEAE ?)
(a) 31 (b) 41 (c) 43 (d) 51

The Range of the function f(x) = ./(x-1)(3—x) is

(T f(x) = Jx—1)(B—x) T TH 87)
@) (1,3) ®) (0, 1) © (=2,2) (d) None of these (39 ¥ HFE &l)

. . 1 T L 1.
If sin~l x + sin~ly = 3 » then the value of cos 1x +cos1yis—

(afe sin x + sin”ly = % T cos~! x + cos~l y T WA 27)

@ § ® 5 © 5 @
A
I(«/tanx+ cotx)dx=
0
. n
@ 5 (b) % © % 2 (d) None of these (378 | i3 =&Y)

The planex =0 and y = O is—

(A x=0dT y=0% ?)

(a) Parallel (GHTMTI) (b) Perpendicular to each other (Th 333!7\\ W o)
(c) Intersect at z-axis (z-318 W Hfq=a11)(d) None of these (379 T g &)

“




For Which value of x, x (2+}+1§) is a unit vector.

(x % T80 A & fC x (1+5+4) Tk Tt whITT £ 2

(a) % (b) % (©) i% (d) None of these (379 ¥ I 7eY)
1

Jar=
x3

3 2/3

(@) 5x7 7 +c (b) %x2/3+c © %x“w Sre (d) None of these (F7H ¥ i a¥)
The problem associated with LPP is— ,

(Yash T & wror Weittm @ € 7)

() Single objective function (TH 3e¥T eld)

(b) Double objective function (I ST Hel)

(c) No any objective function %% 32¥T Hel -al)

(d) None of these (378 o & =T)

(x3+xcosx+ tan® x + Ddx=

e INTE

|
w[a

@ 7 OF: © 0 @ 2
If Jx+y=5 then % at (4, 9) is

(A Je+y=5 a‘T(49)uT— =

OF: ® 3 © 3 @ 3

dx —xd
The general solution of the differential equation e y = - 0 is—

( 3w T i"yﬂ =0F AUF TA L ?)
(@) xy=c (b) x=cy? © y=cx d) y=cx?

If (af€) x >a, then (7T) fxzd%dﬁ

a

@ 35085t ©) 3 2tk © T10g (¢ =@tk (@) log (x +yx2 ~aP)+k
The mean and varience of a random variable X are 4 & 2 respectively, then P(x = 1)is

(T AGegeh WX x T WIEA R YEI0T hAwl: 4 3R 2 & | @ Pe=1) & ?
®

I By M |




41.

42.

43.

44.

45.

46.

47.

48.

1 1 1 , 1
@ 35 ®) 16 © 3 d 7
A unit vector perpendicular to both ; + 7 and j + k is equal to

(VW 7+ )3T j+k W o0, g |9 sww & 7)

@i-jek ®icjer @ 2 @ —z
sec2.2x dx=

cosec x

(@ x—tanx+c¢  (b) tanx + x + ¢ (c) tanx—x +¢ (d) —tanx—x + ¢

A pair of dice are rolled. The Probability of obtaining an even prime number on each die is—

(T SgT Urar Frawt S 1 S W W T WO oy & W & 2

1 1 1
@) 36 ®) 15 © ¢ @ 0
cos2x . PR
(sin x+cos x)
1 .
@) Snx+cosxtC (b) log (sinx + cosx) + ¢
(c) log Isinx — cosxl + ¢ ) hlz i
(sinx+cosx)

1-£2 2t d
- y=—1 ly _
If(afg) * ar and ( 37) 142 then (7T) =

@ = ) © 5 @ 5

The number of arbitrary constant in the general solution of a differential equation of fourth
order is

FIE 4 & AR FHIRUT & UF 71 H @5 3% & G ¢ |
@0 (b) 2 © 3 d) 4

The general solution of differential equation Z—i’=e"” is—

( 3TaTheT THIEROT %:d‘” HATF TA L ?)

@ f+ed=c (b) &+e?Y=c ) e*+e¥=c d e*+er=c

"jz Jeos x
0

— P dx=
Vsinx ++/cos x

@ 7 ) -7 © 0 @ 3
©)




49. If(afE)PA UB)=0.8and (3T )P(A ~B)=0.3 then (W) P(A)+P(B)=
(@) 0.3 ®) 0.5 © 0.7 d) 0.9

50. Which of the following is the value c of Rolle's theorem when f(x) = 2x3 - 5x2 —4x + 3, x € [%, 3]
is—

(T & | ®F-W0 T TG & Pl ¢ @0 7 & A6 () = 203 — 5x2—dx + 3, x €

1)

@) -3 ) 2 © -2 (@) 2
SECTION ( ©@ug )~
Non-Objective Questions (TR aiqfTe T9)
Time : [2 Hrs Full Marks : 50
T : 2°Her quTiek : 50

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

[T HE&T 1 ¥ 22 T TUSTT TR & ¢ | Yo% & foy 2 o Muiika 21 feet 15 9ol &
W ) 15x2 =30

4f1-x} 1, -
1. Solve for x : tan (m) =5tan x

1-x

= 1 — Q
( tan l(m)=5tan Yx @ x @ " Frewmet)

2.  Find a matrix X such that 24 + B + X = 0, where A=[_§ ‘21] and B =[? 'ﬁ]

@fg A=[‘§ ﬁ]ai‘rf B=[‘;’ ‘g] TH UGN & TF 24 + B+ X =071 &g X T WA 00 & 1)
3.  Using properties of deteminant Prove that—
(ARfUTE & TN @ AT W fag wWo1)

111
a b c
bc ca ab

=(a-b)(b—c) (c—a)

|sinx |
L) 0
4.  Check the continuity of the function (x)={ % J; ;_t atx =0
| sinx |

(e f(x)={ X 1’”0 & HAdl &l S x =0T &L 1)

, x=0

™

| E——— e e 1




10.

11.

12.

13.

— B

Find the value of A for which the planes 7’(',‘ +27+ 3/2):13 and ?.(},/z} Ty 712):9 are

perpendicular to each other.

A T W A0 S RO T 7.+ 27+ 30)=13 3K 7.\ i +2} - 7h)=9 T AT B
Prove that ( YHTIUTA hiteQ)

(a) sin~! x+cos! x=%,xe[—1,1]

(b) tan"" x+cot ™! x=§,xeR

Find the point at which the tangent to the curve y=./4x—3 —1 has its slope % .

(Th y=ax-3 -1 & TowE fag w wot Y@ & T % %, 30 fog = 3 Sifw)
Find the projection of the vector 3+}+1’} along the vector 3

(WA i+ j+k 1 W@ * foww & vdw 7@ W )

Show that the lines

?=(§+}‘-12)+x (3;‘\—}) and 7:(43 —I'é)+u (2§+3I/€) interesect each other. Find their point of
intersection.

(Te@® 7 =(+j-b+r Gi-)) iTr=@i -b+p 21+3%) T T #r whrdT T 3
SHa wiiese foag & 9@ wifw )

Find the equation of straight line parallel to (2? —3’ + 31’2) and passing through the point (5, -2,
4).

((2i-j+3k) & FAFRR 3R T (5,-2,4) V TN A6 VA 1T HT THHOT F00
If A and B are independent events, then Prove that A and B' are independent event.

(afg 4 3R BEEdT wemd ¥, A fag Y T A iR B T e £ 1)

If two events A and B are such that P(A)=%,P(B) =% and P(Av B)=—§- . Show that A and B are

mutually independent.

(& 7T 4 BIR VER & T P)=3,PB)= 3iR P(4UB)=Z | frmu fik 4
3R B3 ¥ @6 ¢ 1)

) ¢ | g
Evaluate ( 19 )3 o Vsinx ++/cosx

®)

1. N




17.

18.

19.

20.

21.

22.

23.

4
Evamate (T &) 1] SO0 where (Set) o) =2 B15xs2

1
Evaluate ( JTd &%) : I x(1-x)% dx
0

Find differential equation of the family of curves Yy =Ae* + Be™, Where A and B are arbitrary
constant.

(T y = Ae* + Be™ & TAQ 3aehet WeTOT F1a0 &Y, W&l 4 and B Framid
Solve the differential equation

dy _
dx_l x+y—xy

( YIHA GHIHTOT %=1—x+y—xy T A W)

Let N be the set of natural numbers and relation R on N be defined as

R ={(x,y) : x,y € Nand x divides y} Examine whether R is Reflexive, symmetric & transitive.
(W fo N WTehfeek HeEmsi wt wHeeE € 3l N W R U Wwre 39 wahw uiei
R={(x,y):x,yeNa-ﬁTx,yaﬁ‘ﬁﬂTﬁlﬁmT%},Riﬁ I, aafua i HwHE B &
ST & |
Verify Roll's theorem for

fx)=x3(x-1)%in[0, 1]

(fx) = x3 (x=1)? % T [0, 1] & TN wAT & wewaw 7 W= & 1)

I () » =y, find (310 HY) 2

24323

, then show that ;’ is perpendicular on Z’ .

(T |24 3]=2-3] @ Remu fe 2, Jwemmd

2
X
Letf: R — R be a function defined by f(*) =ﬂ’Vx€R. Find f-!

2
(W f: R —> R U e f(x) =;2xT1’Vx€R BT Ui 1 1A e

UT HEAT 23 W 26 FHITIT BIE & T | Uk & T 5 3ick Fifa © | vl wo o S8
foashea o ¥ fordll T &7 IR T |

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]

Find the equation of the curve passing through the point ( 1, -1) whose differential equation is

©®




& =(x+2) (y+2)
fog 1,-1) ¥ T[oOA aTell o T WHIRIUT AT &< | T99eRT Taehet |HIGRIOT
xydx =(x+2) W +2) ¥ |

Or, (3)
Find the area of the region included between the parabola y? = 4ax and x2 = 4ay. Where a > 0
(WET y? = dax AT x2 =4day. ¥ T & T YAFA AW KL, F&l a > 01)
S S
Evaluate ( FTd &Y ) I P+ (x+1)

Or, (4r)

n/4
j log (1+tan x)dx
0

Find the vector equation of the plane through the points A(3, 5, -1); B(-1, 5, 7) and parallel to

the vector 3;_54+7% -

( T2 AGB,-5,-1); B(-1,5,7) | TERA ameit 3’ AEW 3i-j+7k & THARR q H
HiG9T WHIHIUT JTd L |

Or, (d4r)
Prove that (g &)

i e
[axb, b X c, cxa]—[a b c]

Solve the following LPP graphically, Maximize z = 10x + 6y
subjected to

Ix+y<12

2x+5y<34, x>0,y>0

f=r LPP &1 T fafyr @ &1 &%
SRt uT z = 10x + 6y
Tafh 3x +y <12
2x+5y<34, x>0,y>0
Or, (1)

Minimize ( Z[AAHIRIUT) = 20x + 10y

subjected to x+2y<40
SEIED 3x+y>30
4x +3y >260,x>0,y>0

(10)




st EEE T

SOLUTION
Answer Key

Objective Question :

L@d)| 2@ |30 4+4@|50]6@] 7@ 80 [ 9@]10. @

11.(a) | 12.(a) |13.(a) [14. (c) [ 15. (d) | 16. (b) | 17. (d)| 18. (a) 19. (b) | 20. (b)

21.(a) | 22.(b) |23. (b) | 24. (@) | 25. (b) |26. (b) | 27. ()| 28.(a) | 29.(b) | 30. (©)

31.(a) [32.(b) [33.(c)|34. (a) | 35. (b) [36. (b) | 37. (©)] 38.(c) | 39. (a) | 40. (b)

41.(c) | 42.(c) |43. (a) [ 44. (b) | 45. (c) |46. (d) | 47. (b)| 48. (@) | 49. (@) | 50. (d)

Solution to Short Answer type question :

“11-x 1
1. Given, tan i 2tan

1-x
1-x 1 C 1+x
= tan x=2tan  ——=tan

e

_ tan 4 20~ x)(1+x) { “2tan”! x=tan™! 2}
I=x

(1+x) -(1- x)
= tan_12(1—x2)
. tamlx=tan! 222 7 = x)
S 2x
PR 15

1
3x=i% R (+ x>0)

2. We have
2A+B+X=0 > X=-(2A+B)

Now24+8= 235 ]+[33)=[ 2 8] +[1 3]
D344 M 2
6+1 8+5|7 1713

. X=-(A+B)= =[j _]%]

(1)




€!

111
a b c
bc ca ab
1 0 0
a b-a

b| By C,— C,—C, and C;—»>C;—C,]

bc ca—bc ab ca

1 ( bO 0 100
- - ) —(b—c)| = —1 -1
bc C(Z b) a((b o =0 (b~ C) a

[Taking common (@ — b) from C, & (b - ¢) from C3]
= (a-b)(b-c).1(-a+c)
= (a-b) (b-c) (c-a)Proved.

. We have f(0) =1

Isin(0+h)l . Isinkl sink

= 1 —l 0+h l =1 =lim =1
RHL = xﬁf)‘ f lm f( FR)= o 0+h hl—% h  hs0 h
_ Lim f(0)_ i 0=h) — 1i Isin(=m)| .. |-sinhl
LHL= Lo 0= i O = == %
sin h
= 1‘ - ;5 = —
hl—g}) —~h 1
Hm f(x) . Um f(x) g lim f(x) doesnot exist.
x—0" x—0

Hence, f(x) is discontinuous at x = O

. We know that two plane 7,_1: =g, and _r)g =g, are perpendicular to each other if and only if ,Z,Z =0

- A A A el A A A
Here, p =(i+2j +3k) and n, =(\i+2j - 7k)
Given that planes are perpendicular to each other

- -
SO? l’l] n2 —O

= (42]+3k) - (Mi+2j-Tk) =0
= IxA+2%x2+4+3%x-7=0

= A=17

Hence, require value of A is 17.

. (a) Letsin™lx =0 ()

= x=sinb

=5, = cosg—ej [-1<x<land <0<

NI:\

T
2 =% —2-—BE[O,TE]]
= COS lx— ——6 [x el-1,1] and(—— )e[O 1]

(12)

o




= 0 +coslx= g ... (i1)
By (i) & (ii)
S|

sinlx + cos™lx =

N

(ii) Let tan"lx=0 ...(iii)

0

T
then, x € R and —§<e<2

= %—GG(O, )
So,x=tan 6

T
= x= cot (—2'—9)

-1, T _ LI
= oot x= 5 0 [.2 0e(0,m)]

= O+cotlx="1 e (2)

By (1) & (2)

[\

n
tan~lx + cot~lx = o

7. Givencurveis y =,/4x-3 -1
Differentiating, we have
dy 1 o 2

dc 2 fax—3  JAx—3

Also, slope of tangent at any point on the curve is E

3
dy_2
dx” 3
4- g
= JTx_——3_§ = J4x-3=3
= 4x-3=9
=Sdx=12 . x=3
S0,y = 4x3-3-1=.9-1=2
So, the require point is (3, 2)
L) e P F ot
8. The projectionof ¢ on » = &
13)




10.

11.

12.

A

Here o = 2+}'+k and b =j

So, g5 =land 3| =1

[y

So, Projection of §+3‘+IA< along J= - =1 unit

The given lines will interesect if for some particular values of A and p, the values of 7 (given) of both

line are same.
S0, (i+] - k)+A Bi-) = (4i — k) +RQ2i+3k)

= (1430)i+(1= V)] — k= @+2p)i +Bu-1)k)
= 1+3A=4+20,1-A=0 and3u—1=—1

= 3A-2u=3
=1
and p=0

Clearly, A = 1 and p = 0 also satisfy (1)
Putting A =11in = (4 j+ k) + A(3i - j)» We get
P = 4i+0j-k)
Hence, point of intersection of the given lines is (4, 0, — 1)
Let co-ordinate of any point p be (5, -2, 4)

then OP = 5i -2j+ 4k = 7 [Let O being origin]

— A A A
andLet b = 2i-j+3k

Hence, Equation of line passing through 7 and parallel to b is

80, xi+yj+2k = (5i 2] +4k) +1Q2i—j+3k)

. o x=5_y+2 z-4
[in cartesian form o =08 ]

Given, A and B are independent event
So, P(A nB)=P(A), P(B)
Now, we can write
A =@AnNBuU@ nB)

. P(A) PA nB)+P(A nB)
PA).P(B)+P (A nB)
= PA nB') = PA)-P(A).P(B)=PA)[1-P(B)]

= P(A).P (B

So, A and B' are independent event.
For set A & B, Addition theorem is given by

(14)

ANB

(1)
(1)
..(1ii)

wi(1)




P(A N B)=P(A)+P(B)-P(A N B)

2 1,1

= §—2+3—P(A N B)

. 1,121
. PA r\B)--2 37376

ll

Now, P(A ~ B) =% =1 _pw).p®

So, A & B are mutually 1ndependent.

n/2

Slnx
13. LetI = I i
0 Slnx ++/COS X

1:J(2 sin(g—x) " “J{Z =

T = =) T
hen, I = ¢ \/sin(z—x)-i-\/cos(g—x) 0 Vecosx++/sinx

2
(1) + (2) gives
™2 [sinx + Jcosx w2
A= [ F—r— - [ &
sinx ++/cos x 8
T 2 8 E
= 2125 I = n
4 2 4
14, [f0ax = [@x+8)dx+ [6x.dx
1 1 2

[2x% +8x]F +[3x°1
[4+16-(1+8)]+[3%x16-3x%x4]
= 11+36=47
15. Letz=1-xthendz=-dxandx=1-z
whenx=0,z=1and whenx=1,z=0

1 0 0
Jx(l—x)23 =_'f(1—z).z23dz=— ‘[223—224)dx
1 1

0
8 o o N P (L_l) L
= 24 25 24 25 600
16. Given Curve isy = A. ¢* + B.e™

Differentiating both sides w.r.t. ‘x’, we have

%:Aex -Ae™”

Again differentiating, w.r.t. ‘x’

(15)

e

dx

wilel)

sl 2)

sl L)

(2)




d
So, a2 —y=0 which is require differential Equation.

17. Given differential equation is

dy _ =
=3 l-x+y-xy=(1-x)+y(1-x)
| o L_a-na+y
dy : .
Or, g F (1 -x) dx [By separation of variable.]
on Integration,
d
% = [ag-x)ax

2
Or, log 11+ yl = x-fz- +k

18. (i) xdivides xi.e.xRx,Vxe N
= R s Reflexive
(ii) 2 divides 6 i.e. 2R6 i.e. (2, 6) € R but (6, 2) ¢ R as 6 doesnot divide 2.
Ao, R is not symmetric
(iii)Let x dividies y and y divides z
i.e. xRy and yRz
= k;x=y &k, y =z (k;, k, are positive integer)
= kikyx=kjy=z
= x divises z = xRz
So, R is transitive.
19. Given, fix) = x> (x - 1)2
o) =3x2@E-12+8320-1) =22 (x—1) 3 (x-1) +2x)
Orf'(x) = x2@x-1)(5x-3)
Clearly, f(x) is differentiable and continuous for all n.
So, (ii) f(x) is differentiable in (0, 1) also.
(iii){0) =0 and (1) =0 .. A0)=A(1)
Hence, all the condition of Rolle's theorem are satisfied for f(x) in [0, 1].
So,f (¢c)=0

W

= ct(c-1)(Bc-3)=0c¢=0,1,

o
Il
W

ButO<c<1

(16)

e




Hence, Rolle's theorem has been verified.
20. Given, ¥’ = y*
Taking logarithm on both sides, we get
y logx = x logy
Differentiating both sides, w..r.t. x
dy_1dy

——+logy.1

1 =
y. ;+10g)€ a—x.y.dx

dy| ylogx—x|_xlogy-y
=> y =

&

dy_y(xlogy-y)
dx x(ylogx—x)

21. Given that, |5+ 3|77
squaring both side,
- - - -
(a+ b)Y =(a- b)>
- - - -
= a>+b’+2q4.b=d*+b*-2a. b

- = - -
= 4a4.b=0"a.b=0

Thus, 4 is perpendicular to B

2

X
22. Letf: R — R defined by fix) = 21

Taking 1,-1 € R

Clearly, f(1) =fi-1) = 5

Hence, fis a many one function.
Therefore £-! doesnot exist
Long Answer Type Question (€ SW{g W9)

23. Given differential equation is

dy _
By =+ 2)(y+2)

a7)

g

Thus, there exist at least one ¢, ¢ = -2— between 0 & 1 such that f' (¢) =0




c@=£§2dny¢—2x¢0

EES

Integrating,
2 V=142

(gl
Or, y—2log ly + 2l =x + 2log Ixl + k sald)
Since, curve passes through (1, —1)
So, by (1)

—1-2log1=1+2logl +k
o k=-2

Hence, required equation of the curve is
y—2log ly + 2l =x + 2log Ix| - 2

Or,
Given Parabola are y% = 4ax x24ay (D)
and x2 = 4ay Ay " ..(2)
Solving (1) & (2) to get point of intersection y24ax
2 /,’;'.f" g
So, Putting x =:);; from (1) in (2), we get 77 (A (agda)
" O P (4a, 0) *
Jo=day A _64ady=0
16a
=y(3-64a’) =0
=>y=0o0r,y=4a
Wheny=0,x=0and wheny=4a, x=4a
So, Required Area OBAO
4a
= Jo-max
0
4a 4a
= j ydx (for y2 = 4ax) — j ydx (for x2 = 4ay)
0 0
4q 4a 2
= [2Vaxde- [ .ax
4a
0 0
- da 3 da
2 B 1(x
= |2e3 ]O ‘@H
_4\/5 3/2 1 3
— ] 3 (4a) _12 x64a :l
(18)




324° 164° |_164° ’
= 3 3 |7 3 sq.unit

X
24 Letl= |5

(X% +1)(x+1)

x Mk 1 ) )
Now, P Dt 1)"'2' Pl x+1 (Partial fraction)

1 x dx dx
A B 2J‘x2+1dx-|-'|'x2+1_ x+1

1 2 1. -1 1
_4log(x +1)+2tan X 2loglx+ll+k

Or,
Let fix) =1log (1 + tanx)

L B bl 1-tanx
Now, f(z x)—log[l+tan(4 x)]—log[nl_l_tanx)

TC —
So, f(z_x)_loglﬂanx
By, (1) + (2), we have

Flx)+ f(%—x)=log(l+tanx)+log( 2 j

1+tanx
= log2

Letl log(1+tanx)dx

I}
O[3

N

So, 1= jlog
0

Adding,

1+tanx

21

[ Fx)+ f(%—x)]dx

10g2.dx=%log2

1
(= I ]

1l
St i|a

i1

I=8

log2
(19)

as {1}

ws (2




25. The position vector of given points A and B are respectively (37— j+7k and _} 57+7k)

Let P be any point on the plane with position vector yj+55+2%
80, b = (x=3)i+(+5)j++Dk
and AB =—47+10j+8k.

Clearly, A_;J Ap and given vector 3?—3‘+71Ac are co-planar.
So, Equation of the require plane is

x=3 y+5 z+1
-4 10 8|=0
3 -1 7

Or,78 (x-3)+52(y+5)-26(z+1)=0
Or, 78x + 52y — 26z=0
Or,3x+2y-z=0

The vector rquation of require plane is

7. (Ri+2j-k)=0

-5 o o
(ax b).{(d.
- - - -
(ax b).[{(bx c).
e T
(ax b).{[ab
e T e e
(ax b).{lab clc-0]
e e T e i e T T S
La b el{(axb). ¢} =[a b clla.(bxie)} 4
3x + ’=12\
(abcl-[abcl=0abecl =RHS g P

26. Changing the constraints into equation
3x+y=12and 2x + Sy =34
We draw the line of above equation which is as—

Y
B (0, 12)
NP (2, 6)

2x+ Sy =34

The feasible region (shaded region) is the bounded region (OAPD) O

The vertices of the feasible region are

(20)

i




0(0, 0), A4, 0), P(2, 6) and D (0%)

Give function : z = 10x + 6y
At0(0,0),z=0
AtA (4,0),z=40
AtP (2,6),z=56

4
AtD (0%) i %4— ~40.8

Hence,Z_.. =56atx=2,y=6

? max.

First we draw the lines
x+2y=40,3x+y=30,4x+3y=60

The feasible region (Shaded region) is the bounded region “EAQPA”

The vertices of the feasible region are
E(15, 0), A(40, 0), Q(4, 18) and P(6, 12)
Given objective function is
z=20x+ 10y

At, E (15, 0), z=300

At, A (40, 0), z=800

At, Q (4, 18),2=260

At, P (6, 12), 2=240
Hence,Z . .=240atx=6,y=12

min’

Or,

(21)




