| SET-1 |
|HT : 1 HeT 10 Tae quTieh : 40
Time : 1 Hours 10 Min. Full Marks : 40
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SECTION-I (OBJECTIVE TYPE QUESTIONS)

T G& 19 40 7 = H fRu Tu R fadmedl © ¥ s € S 9 q1 YA T o HE S hl IW Alfeah
H fafed = 40 x 1=40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 x 1=40

d .
1. STR x =acosh, y=>b sin® d—iaﬂmﬁﬂﬁ@ M7 ?

Ifx = acosB, y = bsin then which of'the following is values of &

dx
-b b -b
(A) —cotb B) 0 (C) —tanb (D) —tan®
a a a
1—si . .
2. j " ldx fre T @ frEd AR
Cos” X
l-sinx ) .
I ——dx equal to which of the following ?
cos” x
(A) tanx—secx+c (B) secx—tanx+c¢ (C) tanx+secx+c (D) None ofthese
3. = ® ¥ eddhed x ok GHe § HH-91 B2
Derivative of x* with respect to x is equal to which of the following.
(A) x'(logx+1) B) x/x! <) x-x (D) 1+logx
7 4—-3sinx )
4. f log| ———— |dx =1 7 /=1 & 9 %A 22
0 4+3cosx
z 4—-3sinx
2log| —— |dx {
The value of _[0 g(4+3005x} is
3 1
@ 5 ®) 0 (©) 2 ®)

5. o9 HI BRI 07 cm/s B R Y wg W R A e 0 W SR uify wed i @ @2

The radius of a circle is increasing at the rate of 0.7 cm/s then which of the following is the rate of increase of its
circumference ?

(A) 2mcm/s (B) 0.7cm/s (C) 1l4cm/s (D) None ofthese



2
ATH 3x3%H 1 o e ® @ Fel § |KA| 1 A A 9122

Let A be a square matrix of order 3 % 3 then |KA| equal to which of the following ?
(A)  3K|4| B) K| (©) K| D) K|

o £ ot Fe R 9w § w p(gj:p@awﬁmwﬁqw%?

E F
If E and F are events such that * (Fj =P (Ej then which is the following is true ?

(A) P(E)=P(F) B) E=F (C) ECFbutE#F D) EnF=4¢

af% 4 3R BUH T & Yfaelw =g © af f= & ¥ ®F T T

If 4 and B are inverse matrix of each other then which of the following it true.

(4) AB=BA (B) A4B=BA4=0 (C) A4B=BA=1 (D) 4B=0,B4A=1
a, a, a,

e A=|ay a, ay |3R A4,TEEE o, F T @ AR AN A F B D2

a3 Q3 Ay

a, G, 4a;
IfA=|a, a, a,|and Aijis the co-factor of a; then which is the following value of A ?
ay Q3 Ay

(A aydy, —ayd, +aydy, B) a4, + ay Ay + a4,
©) a4, taydy +ayd;, D) 4, +4,+4;
x 2 6 2
M P
x 2 6 2
If 13 ’:‘ 18 6 then which is the value of x ?

(A) 6 B) -6 (C) %6 (D) None ofthese
SFeehel FHIHTO T S —

3 2
d—); +@+COS(@J+7=O
dx dx dx

The degree of the diff. equation is

3 2
d—); +Q+cos(ﬂj+7=0
dx dx dx
A 2 B) 1 ©) 3 (D) Notdefined
WM y=2x+3,y=0,x=4,x=69 4R =qs *1 &har F= § & &= @ eem?
The area of guardriateral formed by the lines y=2x+3,y =0, x=4, x = 6 is equal to which of the following ?
(A) 26squareunit (B) 24squareunit (C) 20squareunit (D) None ofthese



13.

14.

15.

16.

17.

18.

19.

20.

xe*
[——dx fr % ¥ frad aww @m
(1+x)

xe"
I 79X i3 equal to which of the following ?
(1+x)
N e C) Fx+1)+ < .
c c
(A) o B) (1+x)2 ©) cdxtD)+e (D) 155

P @ sinl[sin(%“ﬂam T

N N )«
Which the following is value of SII! 1 [sm (?ﬂ

2n

A 5 ®) - © 3 )
ot Y@ &1 fsh o 2,3,7 % @t f= § @ wE-w KR Fea 22

The direction ratio of a line are 2,3,7 then its direction cosines are which of the following ?

o LLII 220 o & 22z

. . n .
3T sin~' x +sin 1y=§ 9 cos 'x +cos 'y @l WA A A W wA ©?

—3n
4

Ifsin” x+sin”'y =§ then the value of cos 'x +cos 'y is equal to which of the following :
A X i o =&

@A) % B) 3 © 3 D) =
TR tan‘1x+tan‘1y+tan‘lz=g A xy+yz+zx® E T H 9 TSR W 2

. _ _ T
Iftan” x+tan” y+tan 'z = ) then the value of xy + yz + zx is equal to which of'the following.

A -1 B) 1 <©) o0 (D) None ofthese
IR (2x, x +3) = (6,2) A x AR y 1 77 F=1 § | &A gm?

Which of the following will be value of x and y if (2x, x + )= (6,2)

(A x=3,y=-1 B) x=1,y=5 (C) x=-1,y=3 D) x=5y=1

A binary composection * is defined on R X R by (a,b) (¢,d) = (ac, bc #d), where a,b, ¢, d € R then (2,3) * (1) is
equal to which of the following

A (12) B) (2.1) ©) (1,1 (D) 2.2
IR A= {1,223}, B=1{56,7} 3R f: A—> BT Hel € Fe(h flx)=x+4dql fTFE W& & HoH B2

If4={1,23},B={5,6,7} ?ﬁﬁf: A——> Bisafunction such that f(x)=x +4, then what type of function is f—

(A) many-one-onto (B) constantfunction (C) one-oneonto (D) into



21.

22,

23.

24.

25.

26.

27.

28.

4
o 6 A={1,234,..n} @ [: 4 —> ATHdH TH-TF T (ABRF) Hed &2
Let4A={1,2,3,4,...n}. How many bijective function f: 4 — A can be defined ?

1
(GVIRNCD B) (n-1! (©) n! D) n

fog feafa-wfes & @ (2,6), (1,2) 3R (P, 10) W@ & @ Pl 41 f=1 & @ &l @1 gm?
The point with position vectors (2,6), (1,2) and (P,10) are collinear if the value of Pis

(A) 3 B) -3 € 12 D) 6

ok y = ’cos 'x o UL 3feehel THIHIOl = o W A grm?

The differential equation corresponding to curve =e “cos 'x will be equal to which of the following ?
A) A-x)'-x'-py=0 B) (1-x)y"-xy'+p’y =0

©) 1-x’y'=py D) (A-x)y"+x)'=p’y=0

AR ATH n x n 1 WA T A Jadj 4] F1 °F 7= & SE-91 2

Let A be a non-singular matrix of the order n x n then the |adj 4| is equal to which of'the following ?

(A)  nl4] B) 4" C) |4 D) A"
111

R A=|1 1 1|& AF= ¥ 9 forger aUeR 272
111

111
If A4=|1 1 1 |then4’isequaltowhichofthe following ?
1 11

(A) 274 (B) 24 (C) 34 D) 1

=G| 2{_2 Zﬂ{ﬂ{ﬂ @A adR pw A A § § B @2

b2 5
The values of @ and b, when 2{ ¢ }{ } = L} are equal which of'the following

—-a 2b||1
A a=1,b=-3 @B) a=-1,b=3 C) a=1,b=3 D) a=-1,b=-13
4 1
amz{x 5}:{ O}Hﬁxafﬁtya»‘rﬂﬁﬁmﬁﬁﬁ?%?
3 y 6 6
{x 5} {4 10}
If2 = then the value of x and y are
3y 6 6
(A x=2,y=3 B) x=3,y=2 C) x=2,y=2 D) x=3,y=3
W{Hl x_l}zr _l}aﬁxaﬂnﬁﬁmﬁ@ﬁﬂm?
x=3 x+2 2 3

x=3 x+2 2
@A 1 B) 2 ©) 3 (D) 4

x+1 x-1 4 -1 . o
If { } = { 3} then which of the following is the value ofx ?



29.

30.

31.

32.

33.

34.

3s.

gRfoek o1 TE = g 9 %9 8 2

Which of the following value of the determinant ?
31 7
5 0 2
2 53
(A) 124 B) 125 (C) 134

o y=xiod fe @ a2 am
x dx

d 1
Which of'the following value of d_ic} if y=x+ -

1 1 1
(A) 1—; B) 1+; ©) 1—;

N y=tan B I

1+x* -1 dy
=tan ' ——2 - R
If y=tan . then I

1
@ ) B o (©)

a% =2y W fag (0,5) @ Freream fag =0 @ @2

The point on the curve x* = 2y which is nearest point (0,5) is

1+ x?

@A (2v2,-1) ® (2v2,0) (©) (0,0)
jloxxig i()l);)lf B is equal to (SR %)

A °+10'+c B) 10-x"+c (©) x"+10"+c¢

K
J-Zn(x3 +xcosx+tan5x+1)dx =?
2

(A) B) = © 0

(RS

1
1+x*

fre § 8 [——dv %1 79 FE-T1 g

1
1+x?

(A) tan'x B) cot'x (C) sin'x

Which ofthe following is value of [ —— dx

(D)

(D)

(D)

(D)

(D)

(D)

144

None of these

(2,2)

log(x'*+ 10%) + ¢

None of these



36.

37.

38.

39.

40.

6

d +
FEhel FHIHT d—i/:x 4

& & f11 | HE-w e SEtw p (1) = 1

X

dy x+
Then solution of the differential equation d_ic/ = 7)/ when y(1)=1 is which of the following
(A)  y=logrx+x (B) y=logx+x’ (C) y=xc"—1 (D) y=xlogr+x

=1 & [, 1 HH SE-| e
Thevalue of J, x ; iswhich of the following
@) ®) % © 7 D) i
AR axp =07 FE T g-b B AE BE-T G

If ax b = 0, then which of the following is value of a- b

A) 0 ®) 1 © |alls] (D) None of these

A unit vector perpendicular to both the vectors ?+ ; and ;+ Z is which of'the following

A) i j; k ®) i _j; £ ©) —7—_&& (D) Noneofthese
3R P(%j>P(A) Al fe § oee weE @

If p(%} > P(A) then which of the following correct

(A) P(Sj P(B) (B) P(4 N B)<P(A)- P(B)

©) PG) P(B) D) P(%} - P(B)

(

| ANSWERS |

A 2. (A) 3. (A 4B 5 (C) 6B 7. (A 8 (C) 9.(C) 10.
1. O) 12. (A) 13. (A) 14. (C) 15. (C) 16. (C) 17. (B) 18. (A) 19. (B) 20.
21. (C) 22. (A) 23. (D) 24. (B) 25. (C) 26. (A) 27. (A) 28. (B) 29. (C) 30.
31. (A) 32. (A) 33. (D) 34. B) 35. (A) 36. D) 37. (A) 38. (C) 39. (B) 40.

©)
©)
(A)
©)




@us - Il (AR -aegrss ve=)

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)
qwg ;2 der 05 fue quTieh : 60
Time : 2 Hours 05 Min. Full Marks : 60
e ITT 9

(Short Answer Type Question)

YT W& 1 9 8 d%h @Y SUIA WhR % &1 U ok oIy 4 3f fuif@ 2l 8x4=32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8§ x4=32
463

Prove that cos™ % +cos” % +cos” 3 _=

65 2

3 1

. 2},3‘[ A*—54+7[=0 1 9F el

2. Afg A=[

3 1
If A= {7 2} , then find the value of 4> —54 + 7=0

3. AH & (Evaluate) :

g >
~ =
o 09

. (o]
4. xo fau @ +X (Solve forx ) : sin sm‘1§+cos‘1xj=1

d ,
5. A xy=tan (x +y), @ d—i: 1 9F e |

&
X

Ifxy =tan (x +y), then find p

6. FHReH #X (Integrate) : jtan3 2x sec 2xdx

N

7. A g2 j 4k TN p=i 24k T gxp T H

It =27+ ekand o2+ thenfind 1
8. U UMl & Gy § A @9 GeAl oAt &, a 39k 29 Ak BH 1 RN iiehdr =72

What is the probability of the accurrence of a number greater than 2 if'it is known that only even numbers can occur ?



3T IR 9=

(Long Answer Type Question)
Y G 9Y 12 9% <6 STT TR % 1 YAS ok fau 7 oik fruif@ 2

Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks.

9. B HX (Solve): (1+x2)%—2xy=(x2+2)(x2+1)

. d .
Or, TA & (Solve) : d—i}+§=e ;x>0

10. fag & & (Prove that) : J-Ozlog(l+tan9)d9 =§10g2

4 x7=28
4 x7=28

11. 39 fag o Frams J@ =t sl fogat (3,4,1) 3R (5,1,6) 1 fHer @it &Xa 3@, xy-aet i Hed 2l
Find the co-ordinates of the point where the line through the points (3,4,1) and (5,1,6) crosses the xy-plane.

12. AMYFHAHHO F Z=3x + 2y
Sdfh  x+2y <10

Maximise Z=3x + 2y

Subjecttox +2y <10
3x+y<15
x,y=>0

ANSWERS

3
1. Let COS —=xXx
5
cos™' 12 d cos™ 63 _ z
3 2 an 65
3
Then COSX = 2,008y = 12,0082 = -

H sinx—isin —i dsinz—E
ence 5’ Yy 3 an 65

Now, cos (x + y) = cosx - cosy — sinx - siny

X X
513 5 13
36 20 16

65 25 65



16
= x+y=cos"1—

65

sinz = E h z=sin"' E
5 we have 65

16 . 16 1

_ .. i
Hence x+y+z=cos Ejtsm — = {.‘cosx+sm x:E}

2. Wehave,4°=4 "4
313t
-1 21 2

[ 9-1 3+2] [ 85
| 3-2 144 |5 3

A*—54+71

-5 3 5 -10

[8—15+7 5-5+0]
|—5+5+0 3-10+7]

0 0
= :0
b f h g h g
A= - +
3. Here afc fcg’bf

=a(be—f?) —h (he—fg) + g (fh— bg)
=abc —af*— I’c + fgh + fgh — bg’
= abc + 2fgh — af > — bg’ — ch’

4. Fromthe given equation, we have

. ( lj 4. T
sin” | — |+cos” x=—
5 2
— cos 'x= T _sin™ (lj =cos”' (lj
2 5 5



10

. 4 T
. sin” x +cos XZE

5. Differentiating both sides w.r. tox, we get

dy 2 dy}
x-—+y-1=sec”(x+ 1+1-—
dx 4 ( y)[ dx

~ D] x—sec? (x+)]
=sec’(x +y) -~y

dy _sec’ (x+y)-y
dx x—sec’(x+y)

6. The givenintegral

I= Itan3 2xsec 2xdx
= I tan” 2x sec 2x tan 2xdx

= I(secz 2x — 1) sec2x tan 2xdx

Letsec2x=u
2sec2x tan2xdx = du

I=[(w —1)%du

2

=ésec2x(sec2 2x—3)+c

—

7. Here g—2j4j+kandp=;_2;+k

ik
axb=|2 1 1
1 2 1

=i (1+2)—j(2-1)+k(-4-1)=3i - j —5k

Hence | axb =3 +(—1) +(=5)’ =v0+1725 =35



8. LetA=Eventofeven number on the dice
={2,4,6}
B=Even of greater than 2
= {4,6}
AN B=1{4,6}
Similary, n(4 " B)=2
n(s)=n(4)=3

OETLE

4)" n(4) 3

9. Fromthe given equation, we have

E_l+x

2x -
Here [.F.= e_.[mdx _ e—log(1+x2) _ elog(1+x2) ] _ 1 :
1+x

Hence the solution is

1 1
Y'l+x2=I(x2+2)- > dx

x2+1)+1

:j(lex :I{1+1+1x2}dx )

1
:Idx+J.1+x2dx =x+tan 'x +C

= y=(+x)(x+tan'x+c¢)
1
Or, Here P=; and 0=¢"
i
Now, [.F.=e* =™ =x

solution is y~x=_[e" -xdx=jx~exdx=x-ex—jl~exdx

Using integration by parts

=xe'—e+tc=(x-1)x+c

10. Let I:.[Ozlog(lthane)dG

then / = I;log{1+tan(%—8j}d6

Since J:f(x)dx = J:f(a—x)dx



12

T
n tan— —tan 0
:Io4log +—3 140

1+tang-tan6

:Flog{H 1_tan9}de
0 1+tan©

:J.Zlog{ 2 de}
0 1+tan©

- Ig{logZ—log(l+tan 0)}d0

= [#(10g2)d0~ | *log(1+tan6)d0
:1og2jjde—1
=21 = (log2)[0]: = 1og2%

T
I =—log?2
= 3 g
11. Equation of line Passes through the point 4 (3,4,1) and B(5,1,6) is vector equation of AB.

7=3?+4}+Z+x[(5—3)7+(1—4)}+(6—1)Z}

ie. r=3i +4j+k+>»(2i —3j+5kj

- -

Let point P on 4B line crosses xy-plane then vector situation of P is x i +y j
Point P(x i+yj ) line on AB

xi+yj=3i+4j+k+x(2i—3j+5kj

x?+y7:(3+2k)7+(4—3k);+(1+5k)z
= x=3+2\,y=4-31,0=1+5A

1 1 13
A =—— =342 ——|=—
5 and X ( 5} s
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1 23
—4-3( 2|22
d (5) 5
13 23 j

co-ordinate of the points is (— ,—>0

12. Firstofall, We draw the graph of in equation and determine feasible region.

The shaded region in the figure above is the feasible region determine by the given system of in equations. We
observe that the feasible region OCEB is bounded. So we use corner point method is bounded. So we use corner
point method to determine the max. value ofz. The co-rodinates of the corner points O, C, E, B are (0,0), (5,0), (4,3)
and (0,5) respectively. Now we evaluate z = 3x + 2y at each corner point.

Corner point Corresponding value of z =
3x +2y
(0,0) 0
(5,0 15
4,3) 18 Max.
0,5) 10

Hence the max. value of z is 18 at the point (4,3).
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SET-2
1 ger 10 e

quTieh : 40

Full Marks : 40
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SECTION-I (OBJECTIVE TYPE QUESTIONS)

Y39 W& 19 40 dk T o feu v 9r foeedl ¥ 9@ T € S UE) B U YT oh Gel I ! I dIfelehl
T fafgq +#1I

From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from

given options.
IE 4= {1,2,3} 91 R, 4 T Tk Ha4 g aif R= {(2,2), (3,3), (2,3), (3,2), (3,1), (2,1)} R®

1.

What type of arelation is R, where R = {(2,2), (3,3), (2,3),(3,2), (3,1), (2,1)}.

40 x1=40

40 x1=40

(A) T (reflexive)(B) HHMHA (symmetric)(C) oIl (equivalance) (D) EshiHeh (transetive)

& A = {a,b,c}, B= {1,231 3 f={(a, 1), (b, 2), (c,2)} & f&

If4={ab,c}, B=1{1,2,3},f={(a,1),(b,2),(c,2)} then what type of a functionis f ?

(A) Tehish FTSSEH (one-one onto) (B) ¥g-Tsh 3T=sI&eh (many-one into)
(C) dg-Tsh A=k (many-one onto) (D) Tohfeh SFTESIEHh (one-one onto)
F:A—> BT 3MESRE HoF ¢ Ik

F: A — B will be an into function, if

(A) fA)cB B) f4)=B (C) BC+(4) (D) F(B)c4
A A= (1,2} =T 4 R Thas fenadt wfewand aftnfoa gmi?

Let A= {1,2} how many binary operations can be defined on this set ?

A 8 B) 10 (C) 16 (D) 20
AR A= {1,2,3} @ T==0 4 R TR Joaar Gay aRswfea srft?

Let 4 = {1,2,3}. How many equivalence relations can be defined on 4 containing (1,2) ?

A) 3 B) 1 € 2 D) 4
L l+a 1 1
A 4ot =0d ERE | 1 l+a 1= A E
a C
1 1 1+a
l+a 1 1
1 1 1
If—+—+—=0then| 1 1+a 1 |=
a b c
1 1 1+a

A 0 (B) abc (C) —abc D) a+b+c



10.

11.

12.

13.

14.

15.

15
T 6 A YUl i od gU STHAM Foad W ol fehed =1 oo o=@ <1 Hehd @2

How many different matrices of unequal elements can be made by having the first 6 positive integers as
elements ?

(A) 1880 (B) 1440 (C) 720 (D) 4

A AT 2 x 2 FhAUNT e € @ |adj A =

Let A be a non-singular matrix of the order 2 x 2 then |adj A| =

(A) 24| B) | (€) 4F D) |4f

A A, BAR CHIN: 2% 3,4 x 3T 2 x 4 A ok M ¢ dl &8 U Fh@apt et FehTen S Tehar 272
If A4, B and C are matrices of order 2 x 3,4 X 3 and 2 X 4 respectively then which of the products can be
obtained ?

(A) 4B (B) BA (C) c4 (D) CB

0 3R 1 1 FAT HTh 3 x 3FH & fohad f9=1-for= oteg aA@ <1 Thd ©?

How many different matrices of order 3 x 3 can be made withOand 1 ?
A) 18 B) 81 (C) 512 D) 27

T d
zrﬁq'yzmgsinxz,x:\/:qt—yaﬂnﬁgﬁw
2 dx
Ify=log sinx’ & tx—\/E 1
y= ogsmx,dx a > equals

() o ®) 1 © 5 ® Jr
AR f(x)=+/3sinx+cosx B SfehaH AH x o FhE AF W I BT

The maximum value of f(x)= J3sinx +cosx is at what value of x

R L o & L
@ ®) 3 © 3 ©)
A y=x" - ¢ a8 e, TFHH y,x oF WUl "&d €, B
Lety=x"-e™ then theinterval in which y increases with respect to x is
(A) (00, 0) B) (-2,0) ©) (2 D) (0.2)
J-()Z(\/tanx +\/cotx)dx =
T T T
(A) 2 B) 2 © 42 (D) None
2
IR g>07 cos Y dx w1 A B
T l+a*
2
Ifa>0thenJ- €08 X ik

ml+a



16.

17.

18.

19.

20.

21.

22,

16

(A) = B) an ©) g (D) 2x
2
js zx dx =
Px"—4
E 15

(A) 2-loge’ (B) 24loge’ (C) 2+loge’+4loge’ (D) None
J.ltanfl(l—x+x2)dx =

0

1 T 1
(A) log2 (B) log— (C) mlog?2 (D) logz
dyY _ dy
e FHIER | — | —x—+y=0 % TF BT &l
dx dx
2
: : : . (dy dy :
A solution of the differential equation (—j -x—+y=0is
dx dx

(A) y=2 B) y=2x C) y=2x-4 (D) y=2x"—4
J-g dx _

0 1+tan’ x

T T

(&) 0 B) 1 © 5 ™ 5

EED y2=20(x+\/2) &l ¢ Wite® Fadis ©, &l Fefud S arell 3Tk GHIR 8|

The differential equation representing the family of curves y =2c (x ++e ) where c is a positive.

(A) 1ife &1 (Order 1) (B) 2 ife =1 (order 2)
(C) 3 ife 1 (order 3) (D) None

A gm0 54k T poj 2k T
If g=2i-5j+kand p=; 42,k then

(A ab=0 B) a-b#0 C) ab=-9 D) alb

AR 2 j k6 —j+2k TR 147 =5 +4% P fagel 487 O ferfa wfew @ A

If 2? + ; + z’ 6? — ; + 2; and 14? _ 5; + 4% be the position vector of the points 4, B and C respectively,

then
(A) A, B3R CHE 2 (4, B and C are collinear)
(B) 4,B AR C IrEiE @ (4, B and C are not collinear)



23.

24.

25.

26.

27.

28.

29.
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(©)  ABLBC
(D) = & (None of these)
IfE Toh TUAS T GHIEHIO 2x + 5y — 6z +3 =07 o TH HHAAA o FHR THE THAS w1 HHIHLOT B

If 2x + 5y — 6z + 3 = 0 be the equation of the plane then the equation of any parallel to the given plane is
(A) 3x+5y—-6z+3=0 B) 2x-5y-6z+3=0
(C) 2x+5y—-6z2+k=0 (D) None of these

d
K y = sec (tan 'x) , @ d—i} w1 T

4 dy
If y=sec (tan x) then ——

dx
X —X X
(A) m (B) m ©) ﬁ (D) None of these
0 4 1
afy v =sec {é } [\/\/:H}ﬁ L o 3

| Jx +1 0! Jx -1 dy
If y=8¢ec NEE ts NES thenE equal to

T
A 1 (B) © 3 D) 0
T U F WA TF fgF T FH R HAE D

The chance of getting a doublet with 2 dice is

5 5

2
@ 3 (B) © D 3

e y=x>+3x + 4 g% % fag (1,1) W A9 &1 Feor 2|
If y = x* + 3x + 4, then the slope of the normal to the given curve at (1,1) is

AN~

(A) 5 (B) —g ) 8 (D) None of these
dcgk) el k Tk i ® (Where £ is a constant)

X
(A) 0 B) k <) 1 (D) None of these

J-_EESing xdx SR @ (equals)

2

(A) -1 B) 0 <) 1 (D) None of these



30.

31.

32.

33.

34.

3s.

36.

37.
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IyY (dyY' .
TRl GHIRLT (g{j +2(d—“)vcj +9y =sinx =} Hife 7
IyY (dyY' .
The order of differential equation —J; +2(—yj +9y=sinx is
dx dx
(A 3 B) 4 <) 2 (D) None of these
d
¥y =y T #
dx
. dy 2.
The solution of X———y=x" is
dx
(A) y=xtk (B) y'=x+k (C) y=x"+hkx (D) »y'=x"—kx

T fog | oA arel @l o GRAR 1 Adehd HHISROT BT

The differential equation of family of lines passing through the origin is

&y _ &y _ dy_ &
(A) XY (B) At ©) o (D) o

afx 4 3% B HeT T VR E R P(A)%,P(B):i s p(mg):% @ P(A) 3

B
1 1 1 A
Let 4 and B be two events such that P(A)ZE,P(B)ZZ and P(4 mB):g then * 7
A l B Z C E D ﬂ
(A3 B) 3 © 3 D) 3
jlogcxdx
(A) xlogr+x+c (B) xlogx—x+c (C) logx+x+c (D) logx—x+c

g 4 a0 B WA ® difh P(4)=0.2, P(B)= 0.6 8 P(4 U B) + P(4 N B)
If 4 and B are any two events such that P(4) = 0.2, P(B) = 0.6, then P(4 U B) + P(4 N B)
(A) 09 (B) 0.7 (C) 0.8 (D) None of these

WA f(x)=+/sin" x BT W :

Domain of function £(x)=+/sin”" x
A)  [0,1] B) [-1.1] © [-10] (D) {0,1}

Jll1| x ldx

(A) % B) 1 <) 2 (D) None of these



38. fag W&l W e Wl y=x+ 1 o )* = 4x | &9 @ €, 2l

39.

40.

The line y =x + 1 is tangent to the curve y* = 4x at the point.

Ay @1 B) (1,2) © (-1,2)

o320
s L } () cqa

sz (1) e

» T ®) 5 © =
3 2 3
cosec '(-2) T &4 HH B
The principal value of cosec '(-2) is
w = B) < © 23
3 6 3

19

D) (1,-2)

(D) None of these

| ANSWERS |

B) 2. B) 3. (A) 4. (C) 5 (C) 6. (B)

—TT
(D) o
7. (A) 8. (B) 9. (D) 10. (O

11. (D) 12. (C) 13. (D) 14. (C) 15. (C) 16. (B) 17. (C) 18.
21. (C) 22. (A) 23. (C) 24. (A) 25. (D) 26. (B) 27. (B) 28.
31. (C) 32. (A) 33. (D) 34. (B) 35. (C) 36. (A) 37. (B) 38.

(C) 19. (D) 20. (A)
(A) 29. (B) 30. (C)
(B) 39. (A) 40. (D)
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@us - Il (AR -aegrss ve=)

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)
qwg ;2 der 05 fue quTieh : 60
Time : 2 Hours 05 Min. Full Marks : 60
e ITT 9

(Short Answer Type Question)

YT W& 1 9 8 d%h @Y SUIA WhR % &1 U ok oIy 4 3f fuif@ 2l 8x4=32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8§x4=32
4 5 16 =
y sin”' —+sin”' —+sin"' — ==
1. fag = % 5 3 e
P that sin’1i+sin’li+sin’1£ _I
Ve s 13 65 2

1 0

-1 7

1 0
}aﬁx 1{0 Jﬂﬁkaﬂmﬁmmﬁ"AZZSAJrK[

2. Afg A=[

1 0 1 0
If 4 :{_1 7} and I:{O J then find & so tha 4> =84 + kI

cosocosf cosasinff —sina

3. UM fi&e (Evaluate) : | 5™ B cosp 0
sinoccosf3  sinasinf}  cosa

4. THFHI H TA X (Solve the equation)

2tan”' (cosx) =tan (2 cosx)

d .
5. & x cosy=sin (x +y) d_i Eal R ECA]

d
Find d_i: when x cosy =sin (x +y)

6. FHReH #X (Integrate) : _[ex cos(e")dx
7. A G747k T p=3i 2 12k T gxp TG R

Findthemagnitudeofthevector;XZ if;:?_7;+7; andZ:37_27+2Z

8. T U Thehd & HH H FW AT Rl HT AN § FH KT FA WiTehaT 2, AR AH & FF T I W FHEm
4 3T @72
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Two dice are thrown. Find the probability that the numbers appeared has a sum 8 if it is known that the second
dice always exhibits 4.

3T IR 9=

(Long Answer Type Question)
T FEN 9 W 12 9% 6 SO YRR o T Uk o fau 7 o fuifa 2 4x7=28

Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 x7=28

9. B HX (Solve): (1+x2)%—2xy=(x2+2)(x2+1)

10. fag &% f& (Prove that) : Elogsinxdx = J.Oglogcosxdx = —glog2

_y-2 z-3 x-2 y-3 z
2 3 e 3 k

11.ﬁw%@x;1 ;lw@iﬁwﬁi@aaﬂ?ﬁ%aﬁkmmw

B2
, oox-1 y=-2 z-3 x-2 y-3 z-1, i )
Ifthe straight line i = > = 3 and 3 = i = > intersects at a point, then find the value of integer
k.
12. =AaHRO W Z = -3x + 4y
Sdfh x+2y<8
3x+2y<12
x>20,y=>0

Maximise Z=-3x + 4y
Subjecttox +2y <8

3x+2y<12
x>20,y2>0

ANSWERS

.4 45 116
. sin. —=0,sin —= sinmT — =
1. Let 5 3 ¢ and 65 v

sin9=i
5
) 5
sin =—
¢ 13
d sin ——6
an \ 65

H cos@—écosd)—g d cos —Q
ence 3’ 13 an \ 65
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Nowsin(0 + ¢) =sin0 - cosd + cosO - sind

_412.35_603_ _Sin(ﬁ_ j
513 513 65 oV Y

T
0+p=—-
¢ SV
T
0+o+y=—
d+w 5
Hence the result

2 [1o][1 o] [1+0 0+0] [ 1 0
Wehave A"=A -4 = | 7)1 7] 7|-1-7 0+49] |-8 49
i _10810_'10+—80

AT=847| g 49|77 21 7] -8 49)7[ 8 -s6

[ 1-8  0+0
| -8+8 49-56

=7 0 1 0
= =7 =71
R

Hence on comparison R =-7

Expanding along the first row, we get

A = cosa. cosp (cosp cosa — 0) — cosa sinf (—sinf coscr) — sino (—sina sin’P — sina. cos’)
= cos’a. cos’P + cos’a sin’B + sin’o sin’B + sin’oL cos”B
= cos’a (cos’P + sin’B) + sin’a (sin’P + cos’P)
=cos’a - 1 +sin‘a - 1 =1

From the given equation

2cosx
1 -1

————=tan"' (2cosx) where cos’x < 1
l1—cos“x

tan

_12cosx
n

sin’ x

U

=tan™' (2cosx)

2cosx
> =2cosx

sin” x

2cosx = 2cosx - sin’x
2 cosx [1 —sin’x] =0
cosx - cosx =0

R

cos’x =0
cosx=0



T
2nmt—
= 2

Differentiating both sides w.r.t. x, we get

x-(—siny)%+cosy-l:cos(x+y)[l+%}

&

— —xsiny%+cosy:cos(x+y)+cos(x+y)-
X X

— %[cos(x +y)+xsiny] =cosy—cos(x+y)

Cdy cosy—cos(x+y)
' dx_cos(x+y)+xsiny

Lete'=z
e'dx=dz

= Ie" cos(e")dx =.[cos(ex)exdx =.[coszdz =sinz = sin(e")+C
We have

ik
axb=|1 -7 7
3 2 2

- -

= [(-14+14)— j(2-21)+ k(-2+21)

= 1(0)—/(~19)+£(19)

_197 +19%

axb |=v0*+19* +19* =19*x2 =192
Let A =Event of always 4 exhibits on second dice
={(1,4),(2,4), 3,4), (4.4), (5.4), (6,4)}

’»9

n(4)==6
and B = Event of the numbers appeared has a sum 8.
B={(44)}

ANB=4An{44)}={44)}

nAnNB)=1

P(ﬁj_P(AmB)_l
A4) nd) 6
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9. From the given equation, we have

E_l+x

Here I.F.=_ J‘12x dx = o loelex) _ ek’g(”x ) _ 1 1 .
© X +x

Hence the solution is

1 1
y'l+x2 =I(x2+2)-1+x2 dx

:Idx+jl+1x2 dx

=x+tan 'x+C

= y=(+x)(x+tan'x+c¢)
10. Let I:.[Oalogsinxdx .. (1)
_ [*logsin[ ™ -
then ]—_[0 logsm(2 xjdx
Since J-: f(x)dx = '[Oaf(a—x)dx = Elogcosxdx ..(11)
(i) + (i)
21 :Iog(logsinerlogcosx)dx =Elog(sinxcosx)dx

sin 2x

dx

= .[03 {logsin2x —log2} dx
- joflogsin 2xdx - (log2) Iogdx

T
:Z’—510g2 ...(111)
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Now we evaluate,

I, = .[05 logsin 2xdx

For this, let 2x =t so that 2dx = dt

Also(x20:>t=0)and(x=§:>t=nj
m .odt 1 gn .

= Il:jologsmt-EZE.[ologsmtdt
. T :

Here logsm(2-5—tj = logsint

L ¢ .
I, = 3 2]02 logsin 7dt
for if f(2a — x) = f (x), then

Iozaf(x)dx = ZIOaf(x)dx

Hence ], = .[05 logsintdt = J-OE logsinxdx =1

From (1),
TU
21 =1——log2
28
T
[=-Zlog2
= 20g
Hence the result.
x—l y—2 2_3 o o *
o f T, T3 =A%, A 39 YR o Auh fag o FSE (1 + kA, 2 + 24, 3+ 31) Bl fe
x=2 y=-3 z-1 . . o
afe T =p of, 9 38 W o oA fag o TS (2 + 3, 3+ kp, 1+2p) Bl AR 3 Y@

B Al Bl Tk fag SwafTss g qen s feufa § S e W % o fag o i T e
ie. 1+kN=2+3w,2+2L=3+kL3+3A=1+2p
= M -3u—1=0,20—ku—1=0,3%—2u+2=0
HUq < IRomH 9 8 U ® TR
A u 1
3k 24k k46

3k k-2
6k 6—k

= A
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F A R 9Rom ° W W,

3(3_ﬁj—2[k_ij+2=o
6—k 6—k

9 _3k2k+4+12-2K=0

=
= 2k*+5k-25=0
= 2k(k+5)-5(+5)=0
= Qk-=5k+5)=0
5
k==k=-5
= 2

wq %Tﬁ%ﬂﬁ‘%,wqﬁk=—5({vﬁm

12. First of all, let us graph the feasible region of the system of in equations.

Y
i m
SF i
B4
’ > i A
S5} Bl 6o X
Y' 39(: o 2‘N = 1

The shaded region in the figure above is the feasible region determined by the given system of constraints.

We observe that the feasible region OCES is bounded. So we use corner point method to determine the
minimum value of z.
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The co-ordinates of the corner points O,C,E,B are (0,0), (4,0), (2,3) and (0,4) respectively.

Now we evaluate z =—3x + 4y at reach corner point.

Corner point Corresponding value of
z=-3x +4y
(0,0) 0
(4,0) —12 Min
(2,3) 6
(0,4) 8

Hence min. value of z is —12 at the point (—4,0).
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SET-3
|HT : 1 HeT 10 Tae quTieh : 40
Time : 1 Hours 10 Min. Full Marks : 40

s - | ( aEfss 929)

SECTION-I (OBJECTIVE TYPE QUESTIONS)

T T 1 W 40 7 7 § U T R fashedt § @ U € S TR 21 A Y o TEl ST hl SR Aller]
H fafed 40 x 1 =40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 x 1=40

1. g fag @ da 2x -3y + 62+ 14=0 30 =1 & 9 frgsh X 2
The distance of plane 2x — 3y + 6z + 14 =0 from orgin is equal to which of the following.
A) 2 (B) 4 <€ 7 (D) 11
2. T 2x+3y—z=5W wEEd AR (1,1,1) ¥ ToRAE @ w1 GHiewr T W 9w @2
The equation of line through (1,1,1) and perpendicular to the plane 2x + 3y —z =5 is which of the following

x-1 y-1 x-1 y-1 z-1
R — _1 = =
@A) = z B = 3 ]

x-1 y-1 z-1 x-1 y-1
== = _— = —1
© 575 e T S

3. W9 U WIS UM i STl Al ®, A FAH U@ W GH &G G AH H qighar = d ° @A 22

The probability of obtaining an even prime number on each die, when a pair of dice isrolled is equal to which ofthe
following ?

1 1
A) 0 B 3 © 3 D) 3¢
4. A€ AR BT 5T 36 YHR B fF P(4) = 0 317 P(gjﬂ?ﬁﬁmﬁﬁ?aﬁ%?

B
If 4 and B are two events such that P(4) # 0 and P (Zj =1 then which of the following is correct ?

(A) AcB B) Bc4 (C) B=¢ D) 4=4¢
5. 2;_3}+6/;tl? ;+3}+2aﬂ9@qﬁﬂﬁ@3ﬁ?m?

A A

The projection of ;+ 3+ /Ac onjp;_ 3}+ 6/Ac is equal to which of the following ?

1 1
W 3 ® -7 © 7 ©) -7



10.

11.

12.

I i G B g o e

If Z X; —0and 2 Z — o then which of'the following is true ?

(A alb B) a|b (C) a=0and p=0 (D) a=0o0rh=0

e&
dex f= & 9 frwd s 2

X

e&

dex is equal to which of'the following ?
X
N
e

@ " B) © 2" @) x-e

NEE | .
L 1+x2dxﬁn=rfr Y fordeh SR 872

R : : :
L e dx is equal to which of the following ?

RO L o L3
A 3 ®) © O -
o1 .
Slnlﬁwg@qmﬁmﬁﬁﬁ?%?

. 71 1
Principal value of Sl ﬁ is equal to which of the following ?
yis 3n Sn

(A) 1 (B) a1 ©) 4 (D) None ofthese

KU e & 3R A Th ol oeg8 € i |kd| T & 9 forgen SR 22

K isascalar and 4 is a n-square matrix, then which of'the following is true ?

(A) kAl B) k4] (C) K4 (D) K4
Ik 4 3R BT & FH o WA T 7, A (4B — BA) 7 & ¥ = @7

If A, B are symmetric matrices of same order then 4B — BA is which of the following ?

(A)  skew-symmetric matrix (B) symmetric matrix
(C)  zeromatrix (D) identity matrix
1 x x°
2 .
L'y V' o om fmm o @ foreds aoer 27
1 z 7
1 x x°

2
Thevalueof| 1 ¥ " |is equal to which of'the following ?
1 z 7

A 0 B) x—»)-2)z-x)(C) v—x)(y—2)(z—x) (D) Noneofthese



13.

14.

15.

16.

17.

18.

19.

30

g y =log {log (logx)}, T % = o 9 forgeh aueR 272

d
Ify=log {log (logx)}, then d_ic/ is equal to which of'the following ?

1 1
(A) log(log x) B) xlogx-log(logx) © xlog(logx) (D) Noneof these
d’y . -
A y=a, A EJ; et @ formen eR @2
"y
Ify=a’, then e is equal to which of the following ?
X
(A)  d'loga B) a‘(loga)’ (C) (a")-loga (D) None ofthese

e flx) =2+ 4% + 6x* + 8x° o fau f= o i W @2
For the function f{x) =2 + 4x” + 6x* + 8x° which of the following is correct ?

(A)  onlyone maximum value (B) only one minimum value
(C) Nomaximaand Minima (D) None of these

2

3THT HIHT d—);= 1+(ﬂj 1 wife (gof) f= & e @2
dx dx

d’ dyY
The order of the differential equation EJ; =, /1+ (d_i:} is which of the following ?

A 1 B) 2 ©) 3 (D) None ofthese

d - .
ST THIHTT d—i=§a»‘r«mw%wwﬁ@aﬁ=r%?

d
The general solution of the differential equation d_i: = % is which of the following ?

k
@A) ry== (B) y=hx (C) y=klogx (D) logy=hx

- F fem FmE A e W ¥ e

The direction cosine of y-axis are which of the following

(A)  (0,1,0) B) (0,0.1) © (1,0,0) (D) (0,0,0)
fag (1,-1,1) 3R (=1,1,1) 1 Toam oreft T@n =1 fsh Fsan @ 779 & @ a6 22

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

A (2,20 B) (1,-1,0) ©) (%,%,Oj (D) None ofthese



20.

21.

22,

23.

24.

25.

26.

31
Xy 1 GO = § 9 @ @2

The equation of xy-plane is which of the following ?
(A) x=0 B) y=0 € z=0 D) xy=0

ofg 222,’_3]'_1( 3R Z:i+4j—2k,?ﬁ axh Fm= H O frgd s 27
If; = 2;_3;‘_]; and Z = ;+ 4;‘_ 2]; then Z xZ is equal to which ofthe following ?

(A 10i+2j+11k  B) 10i+3+11k  (C) 10i-3,j+11k (D) 10i-3,j-11k

(;X;jz frer A © frad a0 &

So5)\?
(a X bj is equal to which of'the following ?

- - -> - 2 - - N - = -> -
(A) a2+b2—(a-bj (B) azbz—(a-b) (C) &*b*~-2a-b D) a*b*+2a-b
z Jeotx - C s e
jz F AE R © = § 9 fRaes aqea @2
0 \/tanx +x/cotx
z vJcotx
2 . . . 9
The value of jo Jianx +Jootx is equal to which of'the following ?
A z z C T
@ 5 ®) © O 3

[ eodx =2 ooy @ B & w-m e v 22

[ fGoydx =2 f(x)dx istrue forwhich of the following ?

(A fQRa—x)=—fix)y(B) flRa—x)=f(x) (C) f(x)isanoddfunction (D) f(x)isan even function

f dx w1 7 = A 9§ % 2?2

x'—a’
de .. :
The value of J‘m is which of the following ?
1 xX—a 1 X+a
(A) Zlog — (B) Zlog‘ — ‘ (C) log(x+\/x2—a2) (D) log(x+\/x2+a2)

AR =it j—8k IR p—ir3j—dk. A g4 p H AREO T F fFEH TR 22

A A

If Z =2i+j—8k and Z = ;+ 3}_ 4 ]Ac then the magnitude of Z + Z is equal to which of the following ?

13 3 4
A 13 ® 3 © 3 ©) 5



27.

28.

29.

30.

31.

32.

33.

34.

32

Il 4 3R B Tad e g 3R P(%}z%?ﬁ P(A) 1 9 T o 9 frmen SueR @2

A) 1
If 4 and B are independent events and P (Ej = > then the value of P(4) is equal to which of the following ?

1 1

A o0 B) — © = (D) None ofthese

4 2
Ife ferelt et @ &1 e e (hkk) R, @ kb1 OF f § @ @ 22

Ifthe direction cosine of a straight lines are (k, &, k) then value of k is which of the following ?

(A) k>0 B) 0<k<l ©) k=1 D) k=%

-

B .

_ n
cos ™' (cos ?) is equal to which of the following ?

T St T T
@A) - B) o © 3 )
x(x=2)(x—4), | <x< 4 A= A WA ® 1 H W xF fFG 7F o A G wm?
x (x—2)(x—4), 1 <x <4, will satisfty mean value theorem at which of the following value ofx ?
A) 1 B) 2 © 3 D) 4
I 4 @R Bt emeqe ® @t (4B) e @ fongeh e ®
If 4 and B are square matrix then (4B)'is equal to which of the following ?
(A) A'B’ (B) B'A’ (C) 4B’ (D) 4B

x+y| 2 11 [1 '
s L“y}_L 3_X|:_2:|5Fﬁ(x,y)ﬁ1:['l}|@qﬁ:[m?

x+y 2 1 1
If , then (x,y) 1s which of'the following ?

X—y 4 3 | —2
(A) (1,1) B) (1.-1) © LD D) L-1)
[4],., 3 [B],., & AB & &ife fr & & 3F @2
If [A]m .,and [B],,, then order of 4B is which of the following ?

(A) mxp (B)an ©) pxp D) mxn
aaao—cfw‘lw f— L 1 weer oiw e R @ w2

1+

d
Integrating factor ofthe differential equation d_ic} +f= Ty is which of'the following ?

X

X

@) & B) xe © = D =
X e



3s.

36.

37.

38.

39.

40.

33
A cosa, cosP, cosy T @l 1 &k s €, @ sin’o + sin’p + sin’y 1 a1 =1 § 9@ fepeh seR 22
If cosa, cosP, cosy are d.c.'s of a line, then the value of sin’o. + sin’B + sin’y is equal to which of the following ?

A) 1 B) 2 C) 3 D) 4
(o, B, 7) @ TSI arell 3R 2181 T HHH HI0 o el T 1 GHw ®

The equation of line through (a., 3, v) and equally inclined to the axes are

x-1_ y-1 z-1
o B v

(A) x-—a=y-p=z-vy (B)

X y z
©) o = E = ; (D) None of these

I (ij,k) T e SHE QR S, Wi (x k) +j- (X k) k(i xj)F AR H § SE W2

If (i,j, k) are three perpendicular unit vector, then the value of i - ( X k) +j - (i X k) + k (i X j) is which of the
following ?

A 0 B) -1 © 1 O) 3
jxi AR O § - 82

The value of |  ; is which of the following.
A ®) © D) i
{abC}w e e d 9 sE- 22

>

The value of [a be } is which of'the following ?

A 0 ®) | © axb D) axbxc
1 .
dx &1 9 Fe= @ wA-E @2
I xvx® -1
1
dx equal to which of the following ?
I xvxt -1
(A) tan'x (B) sin'x (C) sec'x (D) None ofthese

11. (A) 12. B) 13. (B) 14. B) 15. (B) 16. (B) 17. (B) 18. (A) 19. (C) 20. (C)
21. (B) 22. (B) 23. (A) 24. (B) 25. (A) 26. (A) 27. (C) 28. (D) 29. (B) 30. (B)
31. (B) 32. (C) 33. (D) 34. (C) 35. (B) 36. (A) 37. (C) 38. (B) 39. (A) 40. (O)

[ ANSWERS }

(A) 2. B 3.D 4 (A 5 B 6D 7 (C) 8 D 9. (A 10. (D)
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

qug : 2 Her 05 fame
Time : 2 Hours 05 Min.

quTieh : 60

Full Marks : 60

oTg] I U+

(Short Answer Type Question)

Y9I G 1 ¥ 8 d% ol SUUF YRR % €| YAF ok foau 4 fw frwif@ 2

Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks.

1. xo fau ga =X (Solve for x) : sin”' x +sin”' 2x :5

-a* ab ac

. g2 A272 2
2. fag X (Prove that) : ab b be |=4a’bc
ac bc ¢’
kcosx T
X #—
3. K% fre oM & faQ, wem f(x)=1" ¥ 2,x=§1ﬂwgﬁm|
3 ,x=E
2
kcosx T
,X #— T
For what value of k, the function f(x)= m-2x 2,x:E iscontinuous at X =~
3 x== 2
T2
T d .
4. 3 x=a(0—sinbd), y = a(l — cosh), a 925 R K d—i} T R

I£x= a(0—sin), y= a(1 - cosd). Find L at =2
x=a(0—sin0), y=a(l —cosO). Fin L X

3
5. AR A=|5|3W B=[1,0,4]q (4B) =B'A' = wird |

2

3
If 4=|5| and B=[1,0,4] verify that (4B)'=B'A".

2

8§x4=32
8§x4=32
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6. TdHhcl GHIHIU Hi A L : —1 X+y—xy

d
Solve the differential equation d_ic/ =l-x+y—xy

7. AR Z=x§+}+4/; 1 SAfeE Fa Z=2;+6;’+31Ac W 4THEE T A LF WA T R

N A N A A

Find A when the scalar projection of ; =2 ;_,_ J+4kON p=2i16j+ 3;; 1s 4 unit.

8. Ik P(4)=0.4, P(B)=0.8, P( j 0.6 T P( jsﬁwP(AuB)amam

A
If P(4) = 0.4, P(B) = 0.8, P(Sj =0.6. Find P (Ej and P(4 U B)

e STy

(Long Answer Type Question)
T TS 9 ¥ 12 7% < S YRR ok ¥l YAF & fau 7 sfw Fruifa 2 4x7=28

Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 x7=28
Y _ P A 3
9. dedga —+—2 1 3R Wt @ a+b—1@ﬁia§&ﬁaﬂ%ﬁwmaﬁl

2 2
X
Find the area of the smaller region bounded by the ellipse x_z + % =1 and straight line 2 +2-1 .
a

b
10, @ =221
) 1 2
. . . ) oox y—-1 z=2
Find the image of the point (1,6,3) in the line 1 5 ~ 3
. 2sinx +3cosx
11. 97 R (Evaluate) : [~ dx
3sinx +4cosx

12, AaHHRT & Z=20x + 10y
Sdfh  x + 2y > 40
3x+y =30
4x + 3y > 60
xy=0
Maximise Z=20x + 10y subject to constraints
Subject tox + 2y > 40
3x+y=>30
4x + 3y > 60
xy=0
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ANSWERS

sin” ﬁ
2

. . o T
Giventhat sin™' x +sin™' 2x =3=

. . V3 .
= smlx—sm17:—sm12x

= sin’'|x }1—(?] —gx/l—xz =sin"1{x\/§+§\/l—xz}=sin"1[—2x]

= i—£\11—962 =-2x
2 2
= Xx- 3(1—x2):—4x

= 5x= 3(1—x2)
Squaring we get

25x=3(1 —x7)
= 28’=3

-a* ab ac -a a a
ab —-b*> bc |=abc| b -b b
ac bec = ¢c ¢ -

Taking common a from ¢,, b from ¢, and ¢ from ¢,

0 0 a
=abc|2b -2b b
0 2¢ -c

[+ sin'(—x) =—sin 'x]

[Byc, > ¢, te;&c, > c,—c)
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2b 2D

2c

=abc-a- = a’be x4be = 4a*b*c?

T
3. Since, f(x) is continuous at X = —

2
So [f(x)] . zlimf(x)zlimkcosx
= xrl st T—2X
2 2
k-cos(§+hj put =g+h
= f(gj=£inol—
n—2(£+hj Asx—)lh—)O
2 2
—ksinh k.. sinh k k
=lim =—1li =—xl=—
=0  —2h 2h>0 h 2
) k
ie f(Ej_E
k
3=—
- 2
= k=6
4. -» x=a(0—sinb)
Differentiating both side w.r.t.
dx
—=a(l-cos0
= —g=al )

and y=a (1 —cosO)

dy .
—— =¢gsin0
= 4o

dy
dy 4o _  asin® _ sin@
dx dx a(l-cosB) 1-cosb
do

d sinE 1

n
2 dx 1-0

At 9=
T
1-cos—
2

3
5. o A: 5 andB=[170)4]1x3
2 3x1
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3.0 12
AB=|5|-[1,0,4]=|5 0 20
2 0 8
3.5 2
(4B)'={0 0 0
12 20 8
1
Now, A'=[3,5.2],.; & B'=|0
4-3><l
1 3.5 2
B'A'=|0|-[3,52]=]|0 0 ©
4 12 20 8

(4B)' = B'A'

d
Given differential equation is d—i} =l-x+y—-xy

or, L (-2t y1-x)=(1-x)1-y)
dx

dy
——=(-x)dx
or, T, (1-x)
Integrating both side, we have
J-i = .[(1 —x)dx
l+y

2
= log|1+y |=x—x7+c

S

—
a-

The scaler projection of Z on Z ==
b

NoW, g-b = (Ai+ j+4k)-(2i+6/+3k) =20+ 6x1+4-3=20+18 and p = \[2> 1 62+ 3* =/49 =7

But, given that ’a-Tb =4
b

20+18
7

4



= 2A=28-18=10

A =S5unit
8. + PANB)=PA) PB/A)=0.4x0.6=024
Now P(éj _P(4nB) _024 03
B P(B) 0.8

and P(4 U B)=P(A)+P(B)-P(A"B)=0.4+0.8-0.2=0.96

: N XY
9. Thegivenellipseis 7 + w7 =1 and the line is 2 + b 1

The sketch is as— The shaded region is the require area

ar(ABCA) = joa (y1 —yz)dx

= |, (v of the ellipse)dx — [ '( of the line)dx

= J-aé\/az —xzdx—ja—b(a_x) dx
0 a 0

a

=—|————+-—sin" —
a

b2 o 1x}a b{a xz}“

2 2
== 0+—sm1——0}—2(a2—a——0j
i a a
ab . . b & nab ab
=—-sin | -——Xx—=| ———
a 2 4 2
nab ab .
So, The require area = IR A units
y-1 z-=-2

X
10. Letthegivenline —=~—F—= be AB.

1 2 3

39



11.

40

P(1,6,3)

—
A 0 B

Q(o,B,v)

Any point ‘O’ on line AB is given by (k, 2k + 1,3k +2)

So, direction ratio of the line OPare k— 1 ,2k—5, 3k—1
OP 1 4B

S k=D x1+2k-5)%x2+Bk-1)x3=0

= 14k-14=0

= k=1

Hence, co-ordinate of O are (1,3,5)

Now, Letimage of P(1,6,3) in the given line be O (a., B, Y)

So, ‘O’ is the mid point of PQ

o+1 1B+6 3y+3
2 ) 2
= a=1,B=0,y=7

So, The image of Pis R(1,0,7)

5

Let[:J-2s'1nx+3cosx'dx
3sinx +4cosx

Let 2sinx +3cos x :A(3sinx+4cosx)+B-di(3sinx+4cosx)
X

= A(3sinx + 4cosx) + B - (3cosx — 4 sinx)
= (34 —4B)sinx + (44 + 3B)cosx
34-4B=2and 44 + 3B =3

Onsolvi have 4 = 18 dB= L
n solving, we have 55 an s

/ J'A(3sinx+4cosx)+B(3cosx—4sinx)
= -adx

3sinx+4cosx

:J-(A+B.3C.C)sx—451nxjdx
3sinx +4cosx

—IAd BJ-3c0sx 4S1nxdx
3sinx+4cosx

=Ex+L log[351nx+4cosx]+C
25 25



[Put 3sinx + 4cosx =¢ and evaluate the 2nd integral |
12. Onchanging the inequality into equation, we have
x+2y=40,3x+y=30,4x + 3y =60
We first draw the graph of given line

The shaded region EAQPE is the feasible region.
The vertices of the feasible region are £ (15,0), A(40,0), O (4,18) and P(6,12)
Now, the value of the objective function are as :
Given,z=20x+ 10y
AtE (15,0),z=20x 15+ 10x 0=300
At A(40,0),z=20 x40+ 10 x 0 =800
At 0(4,18),z=20 x4+ 10 x 18 =260
At P(6,12),z=20x 6+ 10 x 12 =240
Obviosly, z is minimum at P(6,12)
Hence, x =6,y =12 is optimal solution of the given LPP and the optimal value of z is 240.

41
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SET-4
|HT : 1 HeT 10 Tae quTieh : 40
Time : 1 Hours 10 Min. Full Marks : 40

s - | ( aEfss 929)

SECTION-I (OBJECTIVE TYPE QUESTIONS)

I W& 1 9 40 7 =1 | gy u 5w foemedi § 9 ww € S WEl €1 TS U oh WEl Sl ol S dlfeteh
7 fafegd = 40 x 1 =40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 x 1 =40

1
8L 1 arferram W

logx .
1s

The maximum value of

2
A 1 B - ©) e Oy ~

Q

2. A P(4)=0.5, P(B)=0.2, P(gj =02 @ P(%J g

IfP(4)=0.5,P(B)=0.2, P(%j = 0.2 then P(%j is
(A) 0.5 B) 0.2 (C) 03 (D) 0.7
dx
3 I T3 A ?
The value of [—or i
evalue o R is
A sin’li ltan’li C sec’lf N fth
(A) sin'— B) —tan'= (€) sec'— (D) Noneof these

4. Wy2=4ax3ﬁ'('3\'@1y=xéﬁaclﬁﬁi?ﬂ'>fw%m%

The area enclosed between the curve y* = 4x and the line y = x is

(D)

W |
(SN

2 C
® 3 (©)

1
@ 3



10.

11.

12.

A 2x — 3y — 6z + 14 =0 W e o1 fEo e €

The direction cosine of a normal to the plane 2x —3y—6z+ 14 =0 are

2 -3 -6 -2 36
w 377 e (333 ©

(—_2—_3—_6J
7777

TA 2x—y+z=63R x+y+2z="7% &< H HT B
The angle between the planes 2x—y+z=6 andx+y+2z="71is

T T
@ 3 ®B) < (©)
xy-del 4T fret Te @t Kb s ®

The direction cosine of any normal to the xy- plane are

@A) (1,0,0) B) (0,1,0) ©)
T =) RS &

A

The equation 7 =\ represents
(A) x-axis (B) y-axis ©)

IR gt btc=0,d

> o o

If a+ b+ ¢ =0, then

- >

A  ab=0 B) a=b ©)

N

% | axp |=4 s | ap [=2a | o[ | 5] #

N

If‘ZxZ‘:4 and‘z-g =2then’a’2.’3
A 2 B) 6 ©)

2-(Zx2j ERE

2.
’13

2(; X Z) equal to
A) [2 5 Z} ®) [32 3} (©)

AN A

The value of [i J k} equal to

A) 1 B) 0 ©)

3

(1,1,0)

Z-axis

[ZZZ}

(D)

(D)

(D)

(D)

(D)

(D)

(D)

(D)

None of these

o a

(0,0,1)

None of these

None of these

20

None of these

None of these

43



13.

14.

15.

16.

17.

18.

44

STahe HHERTT %=y+(%) FT Hife AR =@ FAM: T

d* dy '
The order and degree of the differential equation Y - y+ (—yj arerespectively

W dx
A 22 B) 4.1 (C) 24
dy .
(xlogx)a+y:2logxam FHTheH T ®

d
The integrating factor of (X log X)d—i: +y=2logx is

A) x B) ¢ (C) logx

J.j| X |dx 1 WH @
2
J:1| x |dx equalto

A 1 B) C) 2

N | W

I_zz(ax3+bx+c)dx 1AM TR 2@

The value of _[_zz(ax3 +bx + c) dx dependson

(A) Thevalueofa (B) Thevalueofd (C) Thevalueofc

N
(A)  2cos\y B Jeosy)/y  (© sinyy
x 2 B 6 2
18 Hls 6

J‘COS)\//;

dy is equal to

‘Fﬁxah"[mw%

x 2

If 18 x

13 6 then x is equal to

_‘62

A 0 B) +6 (C) -6

D) 4.2

(D) log(logx)

(D)

N | D

(D) None ofthese

(D) 2sin \/;

D) 6



19.

20.

21.

22,

23.

cos® —sin6
sin® cos0

}ww%

cos 0
sin 0

cosO —sin0
The inverse of | . is
sin®@ cosO
—cosO sin0 cosO sin0
(A) —sin® cosH (B) —sin® cosO (©)
a+b b+c c+a a b c
afe | b+c c+a a+b|=k|lb ¢ aldl k=
c+a a+b b+c c a b
a+b b+c c+a a b c
If| b+c c+a a+b|=k|b c a]| thenk=
c+a a+b b+c c a b
@A 1 B) 2 € 3

Ifx A:B ﬂ?ﬁ A" HH1 ®

1 2
If 4= {0 J ,then 4" equal to

1 2n 2 n
A 1y 1 B o 1

o

. 1 ).
Principal value of cos™ (——j is
V2
Ay T om
W 5 ® -

s ()25 (] o
(

1 a1
—j+2sm 1(—) equal to
2 2

©

©)

| a

} (D) None ofthese

(D) 8

1 n
D o »

(D) None ofthese

(D) None ofthese



24.

25.

26.

27.

28.

29.

30.

31.

46

d
Ify=¢"%, then 2 s equal to

dx
2 3y
(A 3x (B) 2logx © - D) 3xy
a1 JEhHA ol 2
Differential co-effcient of a"is
4 @ (B) d'loga © = (D) logd
loga
Th y=x + 3x W TR 65 x=-13x=1WT
Tangent of the curve y=x"+3xatx=—1 andx =1 are
(A) parallel (B) intersecting at right angles
(C) intersecting at an angle 0f45° (D) None of these
cos+/x T x ok T § Fashel o 7
d.c. of ¢os~/x Withrespecttoxis
(A) Lsin\/; (B) Lsin\/; C) — 1 sin/x (D) sin/x
Jx 2Jx 2Jx
3|§Fy2=x3:ﬁ'{ X =y &= (1,1) | &0 ?
The angle between the curves y* =x andx* =y at(1,1) is
L4 43
(a) B) tan’ (©) o0 (D) 45°

pIi A:{2 4}3431 B:{_zl ﬂ?ﬁAvLB%

2 1
If A= ande{

3 7] 17 3 7}
@ 17 ®) L 3} (©) [5 )

HﬁA@mon%,ﬁA'%
If 4 1s am X n matrix then 4'is
(A) mxn B) nxm (C) mxm

3
5} then 4 + B is

AR a=aita,jtak AR b=bithj+bk,d a-b T

If a=aji+a,j+ak and b =bi+b,j+bk then ,.p is

@A) aa,+bb,+cc,B) ab,tab +ce, (C) ab +ab,+ ab,

(D) None ofthese

(D) nxn

(D) None ofthese



32.

33.

34.

3s.

36.

37.

38.

39.

47
2i+2j—k AN 6i—3j+2k o o= 1 w0 T

A A A A A

Anglebetween 2i+2 j—k and 6i—3j+2k is

A cos"li cos_IE C cos"lﬂ cos_12
(4) = (B) cos (€) cos’< D) <
;, ]A( TR T (equal to)
(A) 0 B) 1 ©) (D) None of these
T U Kl TI-FE IS @S| AR 7 ITH HT AR
Two dice are tossed simultanously. The probability of getting a sum 7 is
o 1 5 o 5 1
- ®) - © 5 O
;+;~+ ;; R T (equal to)
@A 2 B) 3 ©) 2 (D) None ofthese
z-318 HI R B
The direction cosine ofz-axis is
A) (0,10 B) (1,0,0) (©) (0,0,1) D) (0,0,2)
1 @ ot s (1, my, n,) R (1, m,, n,) & TER a7 AR
Two lines with d.c. (/,, m, n,) and (,, m,, n,) are at right angle if
(A LL+mmy+nn,=0 B) =5, m=myn =n,
h_om _m

©) 1, - m, - n, D) L, =mmy=nn,
7@ fag 9 @ 7:(4i+2j+4kj+x(3i+4j—5k)qt o H gl R
A) 2 B) 2.3 ©) 6 D) 7

3 d
T x = acos’® R y = q sin’0, 0="" | = &

4 dx

dy 3n
_ 4 i 2 =2

Ifx=acos'0 and y=a sin"0 then o at 4 s

NI B) 1 © -1 D) -a



40.

48
P(%j“”(%) F1 7 R

'

The value of P (%) +P (—

A) 1 (B)

Aj.
1S
B

0

1. ® 2 (A 3. B
11. (A) 12. (A) 13. (B) 14. (C) 15. (D) 16. (C) 17
21. (A) 22. (A) 23. (B) 24. (A) 25. (B) 26. (A) 27
31. (C) 32. (A) 33. (A) 34. (A) 35. (B) 36. (C) 37

©) % (D) None ofthese
| ANSWERS |
4. D) 5 @A 6. (C) 7. O 8 (A 9. (C) 10. (D)
. (D) 18. B) 19. (D) 20. (B
. (C) 28. B) 29. (A) 30. B
. (A) 38. (C) 39. (C) 40. (A
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)
qwg ;2 der 05 fue quTieh : 60
Time : 2 Hours 05 Min. Full Marks : 60
e ITT 9

(Short Answer Type Question)

T GEA 1 ¥ 8 qh off STUUI YR o B Wesh ok fau 4 ok fruif@ 2 8 x 4=32

Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8§ x4=32
1. &M fix) =x* - 2x + 4% fau [1,5] W RS 7&d g1 qieq i S

Verify Lagrange's mean value theorem for the function f(x) =x’—2x+4 on[1,5]

d .
2. AR X+ =sin (x+y), d—i: RIRETy

d
Ifx° +° =sin (x + ), find —“:

d.

3. ?:rFq'A:{_i ﬂaﬁxl{é ﬂ,?ﬁ ke OF A R AR A% =84 + KI

1 0 10
IfA:{1 7} and]z{o 1},thenﬁndksothatAzz8A+K[

4. TR N, Wieptae Seast @ gyeEd @1 WY R, N x N W 36 YR TR € (a, b) R (o,d) (€ AR
%ad A a+d=b+cEd & R & qoaa = R

Let N be the set of all Natural numbers. A relation R be defined on N x Nby (a,b) R (¢,d) iffa+d = b+ c. Show
that R is an equivalence relation.

5. 9@ (Evaluate):j i >dx
(1+x)
6. fag =X (Prove that -tan’ll+tan’1l+tan’ll+tan’ll—E
. (Prove that) : 3 s = °=2
1 a d
7. fag & (Provethat): [1 b b |=(a-b)(b-c)c—a)a+b+c)
1 ¢ ¢

8. A a=2i-j+2k FR p__j i p A 44y F RN A T @ Wew W R

If a=2i—j+2k and }, — _;_,_}_];, find a unit vector in the direction of ; 4 p .
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3T IR 9=

(Long Answer Type Question)

W T 9F 12Tk < Iud YR o §| Yk o fetg 7 ot feif@ R 4x7=28

Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 x7=28
9. 3me FHH x (1 +17)dx — (1 +x)dy =0 ! & H| & T & y=03a x=1
Solve the differential equation x (1 + y*)dx — (1 + x*)dy = 0 given that y = 0 when x = 1

10. ¥ &< (Evaluate): J-OE;dx

sinx +cosx
11. TH @ ® 578 1 & g Feptenl Sar € @R 9 SSel 9 S @1 gl § gl g S g Witk
ERIlLiY
Anurn contains five balls. Two balls are drawn and are found to be white. What is the probability that all the balls are
white.
12. =AAHHT B Z=x— 5y +20
Safh x—y>0
—x+2y2>2
x=3
y<4
xy=0

Maximise Z=x— 5y +20 subject to constraints
Subjecttox—y >0
—x+2y>2
x23
y<4
x,y=0

ANSWERS

1. Since, fix) =x"—2x+ 4 is a polynomial.
So, f(x) is continuous on [ 1,5] and differentiable on (1,5)
Now, f'(x)=2x—-2
and f(1)=1-2+4=3
f(5)=25-10+4=19
By Lagrange's mean value theorem, there exists ¢ € (1,5) such that

ACRIAC

fie =1

19-3 16
2e—2=2"2_20_4
= 5-1 4

= 2c=6



c=3¢€e(1,5)
Hence, Lagrange's mean value theorem is verified.
Given that x’ +y’ =sin(x + )
Differentiating w.r.t. x, we have

d 3_i.
E(X +y)= T [sm(x +y)]

dy _dsin(x+y) d

3x7+3)°-
= Y dx+y) dx

(x+y)
—  3x*+3)° -@zcos(x+y)[l+ﬂ}
dx dx

= [3y2 —cos(x +y):| b =cos(x +y)—3x’
dx

dy cos(x+y)-3x’

dx  3y* —cos(x+y)

. e 10
Since, 4 = 1 7
5 1 0ff 1 0 I 0
A" =4-A= =
-1 7] -1 7 -8 49

: 1 0 1 0 8 0| [k O] [8+k 0
Again, 84+ KI =8 +k = + =
-1 7 0 1| |-8 56| |0 &k -8 56+k

A*=8A4+KI

1 0| |8+k 0
= |8 49| | -8 56+k
By equality of matrices

1=8+kand 56 + k=49
= k=-7

To show R is an equivalence relation.

We have to show R is (1) Reflexive (i) Symmetric (iii) Transitive
(i) Sinceat+b=b+ta
(a,b) R (a,b)

= RisReflexive
() (ab)R(cdy=a+td=b+c

= bt+c=a+d

= c+tb=d+a

= (c¢,d)R(a,b)
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R is symmetric
@) Let(a,b) R (c,d)and (c,d)R (e.f)
atb=b+candc+f=d+e
atd+ctf=b+ctd+e
= atf=b+e
= (a,b) R (e))
R is transitive

Hence R is an equivalence relation on N x N

J'1+x 1.
(1+x)°

=H”x oo fe [ o
(1+x%) (1+x) I+x (1+x)

:jex [f(x)+ f'(x)]dx where f(x) :%

> ]_-[(1+x)

+Xx
X x 1 ex
=e f(x)+c=¢e"- +c= +c
1+x 1+x
6. LHS. = tan” l +tan”’ l +tan”’ l +tan”’ l
3 5 8
[t 3 Jo o '3
an +tan — [+|tan —+tan —
7 5
1 1 1 1
—tan' 3T jtan' 238
11 11
| - 1—==.=
37 5 8
102013 40
21 20 40 39
=tan ' —+tan'=
1 1
i_i_f
— tan 2131
1—-=.=
23
=tan" 1=—=R.H.S



1 a &
LetA=|1 b b’

1l ¢ ¢

1 a a
A=|0 b-—a b'-4°

0 c—a -4

By applying R, - R,— R,and R, > R,— R,

1 a a
=(b-a)c-a)|0 1 b>+ba+ad’
0 1 c*+ca+d

By taking common (b —a) from R, and (¢ —a) from R,

1 b +ab+d*

1 ¢ +ca+d

:(b—a)(c—a)-1.|

=(b-a)c—a)[(c+ca+ad)—(b*+ ba+a’)]
=(b-a)c-a)(c~b") +a(c-b)]
=b-a)(c—a)c-b)(ctb+a)
=(a-b)y(b—-c)(c—a)(a+b+c)

Here, g =2i— j+2k
and p =it j—k
a+b=i+0-j+k=i+k

| asb|=vPr0 s =2

- -
: > 7 + I+ 1
So, unit vector along (a + bj _ ’ a+b i )

Given that x (1 +))dx—y (1 +x)dy=0
or, x(1+)y)dx=y(1+x")dy

y x
dy = dx
L 142 T

Integrating both side, we have

y X
J-lerz dy_-[lJr)c2 o

J-ler N ~[1+x

+—F

arb| 2 22

53

(Expanding alongc,)
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or llog(1+y2) =llog(1+x2)+c
T2 2

Again, whenx=1,y=0

1 1
—logl=—log2+c¢
p BT

1
c=——log?2
= 5 g

So, from (i)

1 1 1
—log(1+y*) ==log(1+x*)——log?2
5 g(l+y7) 5 g(l+x7) 5 log

or, log(l+)")=log(1+x")—log2
1+x°
or, log(l+y2):log( 5 j
1+x°
1+y* =
or, y >

= xX-2'=1

Hence, the require solution of given differential equation is x*—2)"=1

X

Let f(x)=

sin x +cosx

o
-X =X
—_ 2

n
then f(E—XJ= 2 = -
2 . (T T COoSXx +Sinx
Sln(z—XJ‘FCOS(z—XJ

By (1)+(i1)

1 T

Toel=2 - __T T
= f(x)+f(2 xj 2 cosx+sinx _2\/5'008()67[)_2\/5'5%()62}

Now, [ = joz F(x)dx
So, I:‘fgfig—xjdx
21 = jf{f@)ﬁ&—xﬂdx

I:%J?{f(x)Jrf(g—xﬂ-dx

..

...

...(ii)
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1 T
=—-——=|?sec| x—— |-d.
2 2J§I° (x 4) ’

- log sec(x—zj+tan(x—£j
42| 4 4

- log sec~ + tan H—log{
42| 4 4

:log(x/z+l)—log(x/§—l)}

n
T
0

T T ’
sec——tan—
4 4 }

L
ING)

_m x/§+l_ T N Z_LO N
_4\/Elog\/§_l—4\/§10g(«/§ 1) —2ﬁ1g(ﬁ 1)

11. Let4=Theevents of drawing two white balls when two balls are drawn out of 5 balls in urn
A, =The events that urn contains 5 white balls
A, ="The events that urn contains 4 white balls
A, =The events that urn contains 3 white balls
A, =The events that urn contains 2 white balls

A
We have to find P (j}

So, By Baye's theorem

A
P(AJ-P(ZJ

1

A
)
A A A A A
P(Al)-P(Aj+P(A2)-P(AJ+P(A3)-P(AJ+P(A4)-P[Aj

1 2 3 4

Here, we assume that
P(4)) = P(4,) = P(4;) = P(4,)
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I 1
A 4 1 10 1
A ll+l£+li+li 1+£+i+i 20 2
4 410 410 410 10 10 10
12. First, we draw the lines

x—-y=0 ...(0)
—x+2y=2 ...(10)
x=3 ...(11)
y=4 (1)

The feasible region is shaded region ABCDA. Its vertices are A(3,3), B(3,2.5), C (6,4) and D(4,4)
Given objective function isz=x—5y+20

AtA(3,3),z=3-5x3+20=28

AtB(3,2.5),z=3-5%x25+20=10.5

At C(6,4),z=6-5%x4+20=6

AtD(4,4),z=4-5x4 +20=4

Here, the minimum value ofzis 4 at (4,4)

Hence, x =4,y =4 is the solution of given LPP and minimum z =4.
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SET-5
|HT : 1 HeT 10 Tae quTieh : 40
Time : 1 Hours 10 Min. Full Marks : 40

s - | ( aEfss 929)

SECTION-I (OBJECTIVE TYPE QUESTIONS)

T HEA 1 W 40 7k 1§ K T AR fakedi § ¥ T @ SW W T U@F T o HEl IW H W AR
o fafga =X 40 x 1=40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 x 1 =40

1. 9 f: R > R, fix)="5x+ 4 g uRenfod € o fe1 & slA-wn £7(x) o e ®
If /: R — R, is defined by f{x) = 5x + 4 then which of the following is equal to /' (x)

x-5 x—4 X X
@A) — ®) — © -4 D) ;-4

2. 4fg fgug € 0, a0 h=a’>+ b* o gW URHMG ® @ T o ®FE-&1 (102)06 o s 2|
Ifbinary operation ‘0’ is defined as @ 0 b =a’ + b* then (102)06 equal to which of the following.
(A) 12 (B) 28 (C) ol (D) None ofthese

3. R sin‘l(l—x>—2sin-1x=§ & x w1 TH D

.o .o T
If sin”' (1—x)—2sin IXZE,thenxisequalto

A) 0 ! 1 1 C) 0 1
&) 0 ® 1 (©) ®)
4. /=1 o #-4 tan™ 3—cot‘1(—x/§) % T T

tan~' /3 —cot™' (—\/5 ) is equal to which of the following

T

(A) m B) -3 < 0 @) 23
5. cos(sin 'x + cos 'x) T AM SR B

The value of cos(sin 'x+ cos 'x) will be equal to

T T
&) 0 ®) 1 © 3 ®) 3
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6. Wﬁx’&+6zﬁ?ﬁ%ﬂﬂﬂﬁ%l

10.

11.

12.

d
If Jx+ \/; —Ja thenvalue of —i} equals

d
5 | _
@ ® - % ©) J/;; (D) Noneofthese

A oot L e ¥ @ W
dx

A dy . :
If y = ™ then — equal to which of the following ?
X

d
sin\/; \/_ sin\/;
™" .cos/x e
(A) eV cos/x  (B) T (®)) dx (D) None of these
J.\/1+sin xdx 1 9H B
The value of _[x/l +sin xdx equal
. (m =w T T

—/2sin| ——— [+C 2sin| ———

) (4 2} ®) 2 (4 2}
(T ox

© ~24/25sin (Z - 5) +C (D) None ofthese

tan”' (—/3) 1 F=A = B

The principal value of tan™ (—\/5 ) is

2n 4n yis

ER (B) EY (©) 3 (D) None ofthese
e 0 @ forg fag W@ y=x+ 1, 9% )’ =x + 1, 9 1? = 4x R w3f @ B

The line y=x + 1 is tangent to the curve y* = 4x at which of the following points.

A (1,2 B) 1) © (1,-2) D) (-1.2)

Fd o 1 % Qe &l URed Sl S = 6cm W ®

The rate of change of area of a cricle with respect to its radius 7at r=6 cmis
(A 12= B) 11n C) 10m D) 8=

(A)

= § wE- #&W%Wﬁ:yzax%l

2

d
Ify=a’, then d_); is equal to which of'the following
X

(A)  a'loga B) a" (loga)’ (C) (a")’-loga (D) None ofthese



13.

()

14.

15.

16.

17.

18.

A

BIE ix(j+k)+jx(k+ij+kx(i+jj# URATT H1 AF SR 2
The value of magnitude of the vector i><(j+ kj+j>< (k+ij+kx(i+jj

(A) 0 B) 1 C) -1 (D) ;x(}xl;j

o o i e g s B f Z 30 ook 3 g =344k € F &TRE % AR T

The area of parallelogram having diagouals ;} =3 ;4. }_ 2;{ and 672 = ;_ 3;‘.,_ 4]Ac is equal to which of the following

(A) 1043 B 9 <€ 8 D) 53

afg (2i+6j+14ij(i—kj+7k):0?ﬁ A ST O I T2

If(2;+ 6}+14l;jx(;—k}+7;cj =0, then what will be value of A .
Ay 3 B) 0 © 3 (D) +3

afs a=2i+j+3k S b =3i+5)j- 2k F T B | 4 [F A

A A A

If @=2i+j+3k and b = 3i+5 j- 2k then which of the following is valuc of | 5 x5 |

(A) 507 B) 501 ©) 1 (D) None of these
Ife (a—bj-(a+bj=OFﬁ /= o ®F-T 9 2
If (a - bj ' (a + bj =0, then which ofthe following is true

(A) Z andg are perpendicular B) Z andg are parallel

_‘ b ‘ (D) None of'these
= o ®A- (szj +(Z-Z) & SR §

S5\ IR
Which of'the following is equal to (a ij +(a -bj

NI
X
SR

) 2(Zx3j ®) ob © 5~ D)



19.

20.

21.

22,

23.

24,

25.

60

=1 § wiE-w (Zijzéﬁ TR B

S5 0o5)\?
Which ofthe following is equal to (61 X b)

o ab| 4 b ia @
(A) s oL B s s O |55 55 (D) None ofthese
a-b b-b a-a b-b a-b b-b
fx«/;dx?ﬂqHW%I
The value of J 14 x[xdx is equal to
(A 12-8 B) 12-4 <) 7 (D) None ofthese
[ D % (equal to)
PR equal to
A tan"1£+c ltan"lijtc C ltan_1£+c 3tan_1£+c
) 3 B) Stan'- (€ Ftan'S (D) 3
lo
J.%dx T ? (equal to)
1 2 1 2 2
(A) E(Ing) +c¢  (B) —5(10gx) +c (O F"‘C (D) None ofthese
fag (1,0,2) 1 Terfier wigw 2
The position vector of the point (1,0,2) is
A) i+ j+2k B) i+2j ©) i+2k (D) None of'these

STIhST THIHTT %H*(%) =x'=st wife = § S 22

&’ dyY
The order of the differential equation EJ; +x’ (d_ic/j = x" iswhich ofthe following.

A 1 B) 2 C) 3 (D) 4

= § SH-91 sTahd THIR %+Py=Q,(aﬁ P 3R O, x 1 He €) & GHEhe Tl 2

d
Which of'the following is integrating factor of differential equation d_ic; + Py =0 ,where P and Q are function ofx.

(A) ef” dx (B) ef” - dx ©) e‘f” b (D) None ofthese



26.

27.

28.

29.

30.

31.

32.

61
The distance of the point (2, -3, —1) from the plane 2x—3y+ 6z +7=01s
Td 2x—3y+6z+7=0F fag (2,-3, -1) ®T T 2l

1
A 9 B) 3 ©) 2 O 3
A 4 AR B FC 30 TR ® fF P(4) # 0 3R P(gjﬂa‘fﬁmﬁﬁﬂ—mmmw%

If 4 and B are two events such that P(4) # 0 and P (%j =1 then which of the following is true.

(A) BcA B) B=6 (C) AcB D) AnB=6
=1 o SH-T1 99 sTaed SHie T8 2

Which of the following is not a hamogenous differential equation.

d 3
(&) Ydx+ @+ xp)dy =0 B) =-%
dc x x
(C) (x—y)dy+ydx=0 (D) dy —sinZ
dx X
‘ . A
g 4 AN BT Tad =N ¢ al P(EJW%
, A
If 4 and B are two independent events, then P(EJ equal to
A A
(A) 1—P(§j (B) 1—1{;] (C) 1-P(B) (D) 1-P(4)
JF p R AT fr § frus g fen s g 2
Projection of Z on Z is given by which of the following
a-b a-b axb bxa
(A) = B 15 © T3 (D) ’ = ’
lal H H a

psell x=x1,y=y1% (The line x =x,, y =y, 1s)
(A) paralleltox-axis (B) paralleltoy-axis (C) parallel toz-axis (D) None of these
V-3 KT GHRT 2 (Equation of y-axis are)
(A) x=0,y=0 B) x=0,z=0 (C) y=0,z=0 (D) None ofthese



33.

34.

3s.

36.

37.

38.

62
st 1 emwe fomes 9 (1,1,1), (<1,2,3) 3R (2,-1,3) ®

The area of the triangle having vertices (1,1,1), (—1,2,3) and (2,—1,3) is

A1 2 o 2 1
) ®) © 3 ©)
FHET 5 N T w e w2
The equation . — ), ; + N; represents the plane
(A) x=0 B) z=0 C) y=0 (D) None ofthese
)
o dy y X 3
TRl HHIOT — == + 1 A Bl
dx x f,(yj
X
)
The solution of differential equation & SRR VAN
dx x ,(yj
A
X
Y- Yo Yo 2=
Y [ C VR O
1 dy
RIS y=ex,Fﬁ — &1 qM 2l
dx
o then Y
If y=e",then o equal to
(A) %(e;_lj B —< (©) ei-logx (D) None of these
X
JoL ) () o=
A) 0 ® 2[ fdx  (© [ fodr (D) Noneof these
ot A=| L 2| 4 pa 2
=4 o) [24| T HH =l

1 2
If 4 =L 2},thenvalue of|24| equal to

(A) 2/4] (B) 44| (C) 84| (D) None ofthese



40.

afg A{l 1},3:{0 (ﬂzﬁ AB I @

1 1] 0
If A:{O { ,Bz{ },thenABequalto

0 0] 11
A 1o o B 1y o

dx
Iﬁ 1 HH SR ¢

he valueof |2 is equal
The value o Jx 1s equal to

A Jx+k B) 2Jx +k

1 0
© 1o 1

(C) x+k

1. B 2 (C) 3. (C) 4. (B
11. (A) 12. (B) 13. (A) 14. (B)
21. (B) 22. (A) 23. (C) 24. (B)
31. (C) 32. B) 33. (B) 34. (B)

(
(

(D) None ofthese

3

(D) %xhk

63

ANSWERS |

5
15
25
35

. (A 6. (C) 7
. (C) 16. (A) 17
. (A) 26. (C) 27
. (A) 36. B) 37

. B) 8.
. (A) 18.
. (A) 28.
. (C) 38.

© 9. ©
B) 19. (A)
(C) 29. (A)
B) 39. (B)

10.
20.
30.
40.

©
(B)
(B)
(B)
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@us - Il (AR -aegrss ve=)

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)
qwg ;2 der 05 fue quTieh : 60
Time : 2 Hours 05 Min. Full Marks : 60
e ITT 9

(Short Answer Type Question)

Y9I G 1 ¥ 8 d% ol SUUF YRR % €| YAF ok foau 4 fw frwif@ 2 8x4=32

Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8§x4=32

1. femmwe f& fag (4, 0), (0,6) 3R (1,1) Tw e 2 =g i+%=l

11
Show that the points (a, 0), (0,0) and (1,1) are collinear if P + 5o 1

. d log x
2. AR X=¢"7, fag W _y:%
dx  (1+logx)

d 1
If xX'=¢"7, prove that ay _ 108X

dx (1+10gx)2

1
xsin—, x#0 o .
3. x=0W f(x)= x % STFHRTA H WIE H
0 ,x=0
.1
i L xsin—, x #0
Check the differentiability of f(x) = x atx=0

0 ,x=0
4, TH X+ -2x—4y+1 =07 Trg fag w el @ x-318 o GHARR 2

At what points on the curve x° +°— 2x — 4y + 1 =0 is the tangent parallel to x-axis.

4 4 8 4
5. @ [1-X=|-1 2 1| x3@ =
3 36 3
4 4 8 4

If|1|-X={-1 2 1| FindX.
3 -3 6 3
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6. ™7 (1,2,5 % 0 @ 7-(2+}+1§]+17=0@ RIGACEY

A A

Find the distance of the point (1,2,5) from the plane 7 (i+ J+ kj +17=0.

7. AR Go2im jr3k IR po3ip ok W IR 44 p IR 4 _p % S F RO @A

A

Find the angle between the vector 2 + Z and 2 _Z f ; - 2;_}4_ 3;; and Z =3+ }_ 2/; .

8. o: faaenl +I UH WY IV W@ 21 (1) FE T T&l (i) FH U FH Th 8 3MH HI WiAHal Jd

Six coin are tossed simultanously. Find the probability of getting (i) no head (ii) at least one head.

e ST v

(Long Answer Type Question)

W T 9F 12 Tk < Sud YR o §| Yk o fetg 7 st feif@ R 4x7=28
Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 x4=28
9. T T{dszryZ:laﬁT (x—1)Y+)y*=1%% =9 R &3 &1 &% I B
Find the area of the region enclosed between the two circle x* +)*=1and (x— 1)*+y* = 1.

A A

10. Y@ :=3;+8}+3l;+7»(3;—j+k) AR 7=—3§—7}+6/;+p(—32+2}+4/;)a5 o oae g0 R g
T A @ w1 | FHe | w]

Find the shortest distance and the vector equation of the line of shortest distance between the lines given by

A A A A I

7=3i+8j+3k+k(3i—j+kj and 7 =—3i—7j+6k+u(—3i+2j+4kj.

11. 9@ *X (Evaluate) : J‘OZZtan3 xdx

12. fr=fafed LPP =i @™ &
AfYRTH z = 5x + 3y Tafh
3x+5y<15
Sx+2y<10
xy=0
Solve the following LPP graphically
Maximize z = 5x + 3y subject to
3x+5y<15
Sx+2y<10
xy=>0
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ANSWERS
Given points (a,0), (0,b) and (1,1) are collinear
a 0 1
then | 9 b 1|=0
I 11
< ab-1)-00-1)+1(0-5)=0
< ab-a-b=0
& atb=ab
1 1
—+—=1
< b a
o l_,.l:l
a a

1 1
Hence, points (a,0), (0,b), (1,1) are collinear if - + 5" 1
Given,x’=¢e" "~
Taking Lagarithm, we get ylogx = (x —y) loge*

= ylogxr=x-y
= y(logx+1)=x

X

y:1+logx

Differentiating w.r.t. x, we have

(1+10gx)-1—x(0+lj
dy X

dy _ log x
dx (1+logx)2 (1+10gx)2

Differentiability of f{x) atx=0

h—0-0

hsinl—O

= lim —*—= lim sin—
h—0-0 h h—0-0 h

o1
Here, limsin— does not exist.
h—0 h

So, given f(x) is not differentiable atx =0
Given Curveis x*+)y* —2x—4y+1=0 ...(0)

Differentiating (i) w.r.t. x, we have



2x+2y-ﬂ—2—4Q=0
dx dx
dy
_nNE -
= )dx
Q_l—x
= dx y=2

For tangent to be paralll to y-axis

L 1sundefind i.e. o
dx

1-x

S0, =

y-2
= y-2=0
= y=2
Puty=2in (i), we get

¥+4-2x—8+1=0
= x-2x-3=0
= x=3,-1

Hence, At (3,2) and (-1,2) the tagents to curve (i) are parallel to y-axis.

4 -4 8 4
Let A=|1|and B=|-1 2
3 -3 6 3
Thus, given that AX=B
We have to find X
Now, Ax =B
4 -4 8 4
= |1 |labcl=|-1 2 1
3 -3 6 3

[4a 4b 4c] [-4 8 4
= |a b cl|=|-1 2 1
3a 3b 3¢| |3 6 3

By Equality of two matrix, we have
4da=-4 =a=-1
4b=8=b=2
dc=4=c=4

Hence X = [abc] =[-1, 2, 1]
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The equation of plane is r-n=d where P ;+;~+;; andd=-17

A

If a is the position vector of (1,2,5), then a =i+ 2 j+ 5k
Now, distance of the point (1,2,5) from the plane

oo |an-d|_ (Z+2]+5kj'(l“+kj+l7 _‘1><l+2><1+5><1+17
] JE+ 1247 V3

d u-v
If 0 be the angle between two vector Z and , then cosO=r——r——

Ll V]
Let u:a+b and v:a—b
where 5 =2 j+3k and p =3+ j—2k

SO, u=5i+0j+k

v=—i-2j+5k

u-v=(5i+0-j+k)-(—i—2j+5k):5><—1+O><—2+1><5=0

and | |~ 26| v |=V30

cos0 ];,’H;]:«/%@:O
= 9=g

. 1 1
So, g =Prob. of not getting ahead =1—-P =1 373

Let X=Number of success in the experiment
So, X can take value 0,1,2,3,4,5,6 i.e.n=6

Now, P(X =r)=n.p"-q""
1 (1

So, (1) P (no. head) = P(X =0) =6, (Ej (Ej -

th\)
W || D
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(i) P(atleastonehead) =1-P(X =0)= 1—6—4 ="
Given circle are x’+ > = 1
and (x— 1)y +y* =1
Circle (i) has centre at (0,0) and radius 1 unit
Circle (ii) has centre at (1,0) and radius 1 unit

Y

-
N

By (i) - (ii), we have

2x—1=0
L
- 2
From (i), when ¥ ==, " =>
rom (1), when Z,y 4
2

So, Required Area = Shaded Region =2 - area O4ABO

ﬁ
= 2_[02 (x1 —xz)dy
Ji
:2_"073[4/1—)/2 ~(1-v1-7 )}dy
Ji %
=4J‘023«/1—y2dy—2j‘0231dy

&

1., | N
— — 2
+2sm b% 2[y]0

2

yyl=y
2

69

...(ii)
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11.

70

=—+
2 3

\/EE—\B

2n 3 .
=| — ——— |square. units
3 2

Given linesare r =3i+8 j+ 3k+ X(3i—j+ k)

A A

and 7:—3i—7j+6k+u(—3i+2j+4kj

Equation of lines (i) & (ii) in cartesian form are

A L
- - - L
4B x 3 _y 8 _z 3 _
3 -1 1
x+3 y+7 z-6
CD: = = =
and 3 2 4
Let Co-ordinate of point L and M are N
L=BA+3,-AL+8 A+3) C M

M=(3u—-3,2u—-7,4p+6)
D.C. of LM are (-3A +3u+6,-A —2u+ 15 A —4u—3)
Since, LM 1 AB
3GBA+3u+6)—1(-A-2u+15+1A-4un-3)=0
= 11A+7u=0
Again, LM 1 CD
SBBA+3u+6)+2 (A -2u+15+4A—-4up-3)=0
= —-TA-29u=0
Solving (iii) and (iv) are, we get
A=0,u=0
So,L=(3,8,3)and M = (-3, -7, 6)
Hence, shortest distance

LM =(3+3)* +(8+7)* +(3—6)> =~/270 = 3/30 unit

Also, vector equation of LMis r =(3i+8j +3k)+1(6i+15/ —3k)
J-Oz2tan3 xdx = 2J.0Z tan x - tan” xdx = 2J.0Z ‘[anx(sec2 x —l)dx
= 2J'02tanx -sec” xdx —ZJ'OZtan xdx =21, —2I,

where [, = Etanx -sec’ xdx and [, = J'OZtan xdx

To find /,
Put = tanx = dt = sec’xdx

When x =—, f=tanx=1 and whenx=0, f=tanx =0

T
4

..

...(ii)

.. (i)

...(1v)
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1 £ : 1 1
I, =I0tdt={3} = 0-01=>
0

and I, =jftanxdx:[—log| Cos X |]0§ :—{logi—logl}:—[logl—logﬁ—logl}:log\/_=%10g2

2

Hence J?Ztan3 xdx=2x%—2x%10g2:1_10g2

We first draw the graph of lines 3x + 5y =15, 5x + 2y =10
The shaded region is the require feasible region.

(2,0)

i.e. OAPDO is the feasible region vertices of the feasible region are O(0,0), 4 (2,0), P(% , %} and D (0,3)

Here, we get thepoints by solving the intersecting lines.

Given, Z =5x + 3y

Now, At 0(0,0),z=5x0+3x0=0
A2,0),z=5x2+3x0=10

P(E ﬁj,225x§+3x£=£
19 19 19
D(0,3),z=5x0+3x3=9

Clearly, z is maximum at P Q,ﬁ
19 19

20 45
Hence x = T V= IT) is the optimal solution of given LPP.
235

The optimal value of z = 1o -
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SET-6
|HT : 1 HeT 10 Tae quTieh : 40
Time : 1 Hours 10 Min. Full Marks : 40

s - | ( aEfss 929)

SECTION-I (OBJECTIVE TYPE QUESTIONS)

Y39 W& 19 40 dk T o feu v 9r foeedl ¥ 9@ T € S UE) B U YT oh Gel I ! I dIfelehl

o fafed = 40 x 1=40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 x 1 =40

1. i gH x+y=1,ax+y=a% 34 §A TMa=.....
Th system of equations x + y =1, ax + y = a has infinitely many solutions, thena=.........
A -1 ®) 0 © 2 D) 1

2. fet H dF-T T 2
Which of the following is true ?

(A) UBY'=4"'B' B) UB)'=B"'4" (C) (4B)'=BA)" (D) None ofthese
l+a 1 1
3. RO | 1 1+aq 1 |=07 a1 9H &2
1 1 l+a
I+a 1 1
The value of the determinant I l+a 1 1s zero, then value of a is
1 1 l+a

A 3 B) 0 © 1 O 3

4 . T AR

a, b, ¢ Willbecoplanar, if
(A) (Z-ijzo B) Z-(ngjzo ©) Zx(Zijzo D) Z-(Z+Z)=o
Y |

5. sm(;—sm (—EDWWW%?

The value of sin (g —sin™! (—%D is equal to



10.

11.
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1 1 1
A 5 B) 3 © 3 D) 1
A sin'x +sinly=n @ (x+y)’H TH 2

If sin 'x + sin"'y = 7 then the value of (x +y)® is

A) 4 ®B) 3 <© -4 D) -3
sin—,x #0 .
g wem f(X)=1 x ,x=0T Had © d K 71 Tl
K, x=0
1
sin—,x =0
Ifthe function f(x) = X 1s continuous at x = 0, then value of K is
K, x=0
A 8 B) 1 <© -1 (D) None ofthese

G Th W x, y 3R z-318T o T HAA: q, B, y IO S € @l cos’a + cos’P + cos’y I TH B

Ifa line makes angles o, B, y with the x, y and z-axis respectively, then value of cos’o. + cos’ + cos’y is

A 1 ®B) -1 <€ 2 D) -2
W r=a+bt @R r=a,+b,t % A W G R

The shortest distance between the lines » = ;1+ I;It and 7 = aé+bjt is
Gann]  [aas-d]
(A) [az—a1 b, bz} B 5= <O 5= (D) None of'these
’ lebZ ’ alxa2
) 1( ) 2ch
sin” | sin— |=.........
3
s 27 T
(A) 3 B) EY ©) < (D) None ofthese
3
2 2]2
d’y dy
e TR =gl o Hife SR =1 FHAM: 22

& Y|
The order and degree of the differential equation d_xJ; = {1 + (d_i/j } are respectively

(A) %,2 (B) 2,2 <) 23 (D) 34



12.

13.

14.

15.

16.

17.

18.

19.

74
AR q-b=8 N Zz2i+6j+3k?ﬁ b R g w1 WA @MY

A

The projection on onb ifa-b=8 andb=2i+6j+3k will be

[SSHIEN

3 8 7
@ 35 (B) © D) 3

I TH GREY ¢ B UREY ‘o’ § R A TH AW T A ), UH HE GRe ¥ AR

- -
If a is a vector of magnitude a and A is a scalar, then ), 4 1is a unit vector if

(A) r =1 (B) r=-1 (C) a=\| (D) azﬁ

a0 TR ¢ R p & A= w B TE | yp || 4op | T OF A E2

If “0’ is the angle between the vectors 2 and 5 such that Z XZ ‘ = ’ 2 Z ’ then value of 0 is
(A) 0° (B) 45° (©) 120° (D) 180°
RIT jo”f(x)dx =10, @ jo”f(a—x)dx =,
If j: f(x)dx =10, then jo fla—x)dx=........
(A) 10 B) 0 (C) -10 (D) None of these

dyY _ dy
SFIFTA FHHW | —— | —x——+y =0 FH TH FA &7

dx dx

2
: : : . (dy dy :
A solution of the differential equation | — | —x—+y=0is
dx dx
(A) y=2 B) y=2x C) y=2x-4 (D) y=2x"—4
1

L| x |dx=.........
A) 1 B) 0 ©) 2 D) -1

THARR G x + 2y —3z=2 3R 2x +4y— 62z +7 =07 = i g 872

The distance between the parallel planes x +2y —3z=2and 2x +4y—-6z+7=01s
2 11 7

(A) N (B) _\/% ©) —\/% (D) None of these

afg P(4)=0.2, P(%) —03 @@ P(4 N B) T |



20.

21.

22,

23.

24.

25.

26.

27.

75

If P(4) = 0.2, P(%) — 0.3 then P(4 ~ B) equal to
(A) 0.6 (B) 0.006 (C) 0.06 (D) None of these
J- dx _

Na' +x°

(A) 10g(x+\/x2+a2)(B) log(x—\/xz—az)(C) log(x+\/x2—a2) (D) None of these
A=1a,,.,TF T AT T AR

A4=a,], . ,1s a square matrix if

(A) m>n (B) m=n (C) m<n (D) None of these
Vx
e
dx=.........
1%
¥E 1 &
(A) e +c (B) Jev+c (C©) 2edx +c (D) None of these
dy I+y
SFIHT FHIHRTT — 4y =— T FHHEH TN 2l
: : , . . dy I+y.
The integrating factor of the differential equation I ty= s
. e’ X
A) € (B) xe < — D) -~
X e

J- dx _

e
(A) log(x+sinx) (B) log(sinx + cosx)
(C) 256023 (D) %[(x+log(sinx+cosx))]

elog\/; B

PR
2 3

(A 2Jx+c (B) %+ c (C) Exz +c (D) None of these

A £ R —> RTH =Y B AR f= {(a,a), (b,b), (c,c)} A 7= § -9 T B2
Iff: R —> R be arelation given by /= {(a,a), (b,b), (c,c)} then which of the following is true ?
(A) fisreflexive (B) fissymmetric (©) (A)and (B) both (D) None of these

)=

(A) a'loga (B) a"* - x (©)

(D) None of these
loga



28.

29.

30.

31.

32.

33.

34.

3s.

36.

76

d2
R y=q", @ K{W%I

Ify=a", then % is equal to

(A) a“loga (B) a"- (loga)’ (C) (a") - logu (D) None of these
ARG x+y =k, )= 12x W e & @ k1 A1 2

If x + y = k is a normal to y* = 12x, then value of k of is

(A) 3 B) 9 < -9 (D) -3

y=x"'+1 a9 a 2l

Minimum value of f=x*+ 1 is

A) 1 B) 5 <€ 4 D) 3

% A Tk 2 x 2 RfoTeh € fST@eht 9 5 €, @ [24] 1 WH @

If 4 is a 2 x 2 determinant having value 5, then value of |24| will be

(A) 10 B) 25 ©) 20 (D) None of these
i(sin"lycjtcos_lx)= .........

dx

A) 1 (B) g ©) 0 (D) None of these

fag 4(2,-4,5) 3R B (1,1, 3) ! Taerm et W@ &1 fKensrun 2|
The direction ratio of the line joining the points 4(2, —4,5) & B(1,-1,3) are
(A (1,-3,2) (B) (-3,1,2) ©) (2,1,-3) (D) None of these

x=2 y-3 z-4

ERC| 3 2 3 = ¥ 9 59 da & 9uE=R 2

x-2 y-3 z-4

The line 3 4 5 is parallel to which of the following plane.
(A) 3x+4y+5z=7 (B) 2x+3y+4z=0
) x+y—-z=0 (D) 2x+y-2z=0

ad x =0 3R y=0 2l

The planex =0 and y =0 is

(A) parallel (B) perpendicular to each other
(C) Intersectinx -axis (D) None of these

En forgent afser aHtehRo 7=(2?+7—3Xj+z(?—3}+2?) 2 1 HAE HIHO BN

A x—z y-1 z+3 B z=2 y-1 z-3
(A) 1 -3 2 (B) -1 3 2




37.

38.

39.

40.

z=2 y-1 z-2

©) 1 3 > (D) None of these
J. «1+logx dx=.........
1 X

®) 5 B) 3 ©) e ®

dy
= 2 e
If y = tan’x, then o
(A) X - cos (x) (B) sec’x (C) 2tanx - sec’x

qA 2x+ 5y —6z+3=07%F GAMR q& 1 GHIHOT EAT

The equation of plane parallel to the plane 2x + 5y — 6z + 3 =0 will be
(A) 3x+5y-6z+3=0 B) 2x-5y—-6z+3=0
(C) 2x+5p—-6z2+k=0 (D) None of these
cosec '(2) 1 Y& HH 2

The principal value of cosec™'(2) is

T 27
(A) B) < © 5 ™ =

3

(D) None of these

77

| ANSWERS |

. O) 2. (B) 3.(A) 4 B) 5 (D) 6 (A 7. D) 8 (A) O
11. (B) 12. (C) 13. (D) 14. (B) 15. (A) 16. (C) 17. (A) 18. (B) 19.
21. (B) 22. (C) 23. (C) 24. (D) 25. (A) 26. (B) 27. (A) 28. (B) 29.
31. (C) 32. (C) 33. (A) 34. (D) 35. (B) 36. (A) 37. (A) 38. (C) 39.

(B)
©)
(B)
©)

10.
20.
30.
40.

(A)
(A)
(A)
(B)
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@us - Il (AR -aegrss ve=)

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)
|Hg ¢ 2 Her 05 fiae YUtk : 60
Time : 2 Hours 05 Min. Full Marks : 60
e ITT 9

(Short Answer Type Question)

YT W& 1 9 8 d%h @Y SUIA WhR % &1 U ok oIy 4 3f fuif@ 2l 8x4=32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8§x4=32
2 0 1

1. ag 4={2 1 3| 47'3@ I
1 -1 0

2 0 1
IfA=|2 1 3|find4d™
1 -1 0

. . d .
2. AR o= ymd 2w

Lo
dx’
3. fag (3,4,1) 3R (5,1,6) ¥ oA el Y@ W@l yz-dcd 1 et 8, 39 fag & fams 7@
Find the co-ordinate of the point where the line passing through the points (3,4,1) and (5,1,6) cuts the yz-plane.
4. UH AGES W X T wifaskar wer 2

If x*™'=)"™then find

X=x]of1[2]3]4a]5]6 7
P(x) |0k |2k |2k |3k | & |2k | 7K +k

@ P(X < 6) T HRI
A random variable X has the following probability function

X=xlof1[2]3]4a]5]6 7
P(x) |0k |2k |2k |3k | & |2k | 7K +k

Find P(X < 6)
5. EAR qES 1 GEE q B IR TR G 0740k AR 7 4 _f €

Find the area of the parallelogram whose adjacent sides are ; 27 +orand 27 4 ; 7.



6. ufe tan_1x+tan_1y+tan_lz=g,ﬂ“[ fag W xp+yz+zx=1

_ _ _ T
If tan” x+tan”' y+tan 1z=5 then prove that xy + yz + zx = 1.

1 x x°
7. fag ®X (Provethat): | x> 1  x [=(1-x%)
x x* 1
. sinx
8. WM A &L (Evaluate) : J..—dx
sin(x+ o)

e IT9T v

(Long Answer Type Question)

o9 & 99 12 d oY ST YRR o §1 Y o fou 7 3w fuifa 2

Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks.

N d .
9. TRl FHIRTT 2xy+y2—2x2-d—i:=0 ST (1) =2 F TA BRI

d
Solve the differential equation 2xy +y* —2x’ d_ic/ =0,y(1)=2
10. 3 *X (Evaluate): ﬁ%dx
) “Josin* x +cos® x

79

4x7=28
4x7=28

11. TF G 9o & I T 73 89%a iR Afuswad o o fau fag & fF sue oer e &R o=

T B

Prove that the height and the radius of the base of an open cylinder of given surface area and maximum volume are

equal.

12. 7% fafa § LPP %1 &1 o
FAfgRTHRTT 2z = 50x + 15y
S&fh Sx + y < 100

x+y<60,xy=>0
Solve the following LPP graphically
Maximize z=50x+ 15y
Subjected to 5x +y <100
x+y<60,xy>0



80

2 0 1
| A]=|2 1
1 -1 0

So, A" exists

ANSWERS

3(=2(0+3)-0+1(-2-1)=3%0

Let B be the matrix of co-factor of elements of 4

3 3 -3
So, B=|-1 -1 2
1 4 2
S
adjid=B'=| 3 —1 —4
3 2 2
3 -1 -1
R [ S R
413 5,

Given that x* = "™

Taking logarithen both sides, we get
siny logx = sinx logy

Differentiating both sides w.r.t ‘x’

d r . .
— L4 cosy-logx+ﬂ}:cosx-logy—smy
dx | v
Q_ycosy-longrsinx _xcosx-logy—siny
= dx | y X

dy _y(xcosx-logy-siny)
dx x(ycosy-logx+sinx)

Equation of the line passing through (3,4,1) and (5,1,6) is

x-3 y—-4 z-
5-3 1-4 6-

1
1
x-3 y-4 z-1

2 -3
= x=2r+3,y=4-3r,z=5r+1

ie. =r(let)

dy . d . 1 dy
cosy-—-logx+siny-—logx =cosx-logy+sinx-—-
dx dx y

dx



81
So, co-ordinate of any point on the line are (2r + 3, 4 — 3r, 5r + 1). If it lies on yz-plane, then x =0

So, 2r+3=0
3

= = [~ line cuts yz-plane i.e. x = 0]

So, the co-ordinate of the required point are (27 +3,4—3r,5r +1) = (0, 4+ %,_715 + lj = (0,1?7 , _TBJ
4. Since, the sum of all probabilites of a probability distribution is 1

So, PX=0)+PX=1)+PX=2)+...+PX=7)=1

= 0+K+2K+2K+3K+K+2K'+7K +K=1

= 10K’+9K—-1=0

= (I0K-1)(K+1)=0

1
= K=-land K=—

10
K>0
1
- "0
Now, P(X<6)=P(X=0)+PX=1)+... + P(X=5)
=0+K+2K+2K+3K+K°
=K+ 8K
1 8 8l
~700 10 100

- > o

5. Let ABCD be the given parallelogram and ZZTB: i +2;+2£ and Z?C:Z:2i + _Z

D C

b’

B

—>
a

A

k
2 | =i(-2-2)—j(-1-4)+k(1-4)=—4i +5/ -3k

-1

-> -
NOW, axb=

N = o~ >
—_— N ~. >

So, area of parallelogram ABCD = ‘ axb ’ = \/(—4)2 +5°+(=3) = J50 =52 sq. unit
6. Giventhat tan”' x+tan' y+tan ' z= g

_ _ T _
— tan'x+tan 1y:E—tan 'z
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= 1-xy
= Xty tan(cot"1 z) = tan(tan"1 l
I—xy
x+y_l
= l-xy =z
= xzt+tyz=1-xy
= xztyz+xy=1
= xytyzt+zx=1
X a a
a x al|=0
a a x
x+2a x+2a x+2a
= a X a =0
a a X
I 1 1
= (x+2a) a x al|=0
a a x
0 0 1
= (x+2a) a-x x—-a a|=0
0 a-x x
0 O
= (x+2a)(a—x)(x—a) 1 -1
0 1
= (x+2a)a—-x)(x—a)0-0+1]=0
= (x+2a)a-x) =0
x=-2a,a
Let [=I‘S$dx
s1n(x+0c)
Letz=x—a

X+ T _ _
tan 1—y=(5—tan lzjzcot 'z

z—o=xand dz =dx

sin(z — o Sinz-coso.—Ccosz-sin o
I:I ( )dz=

sinz

(ByR,—> R, +R,*+R))

(Taking (x +2a) common from R))

By C,— C,- C,and C,— C,— C,

dz = I(cosa—cotz-sinoc)dz



9. Given, 2xy+y° —2x7 % =0

10.

X
dy _2xy+ ¥’
dx 2x”

This is a linear homogenous differential equation

S ty=vx, th Q—Vﬂcﬂ
0, put y = vx, then Ix T

So, (1) becomes

83

=Cos OLJ. dz —sin OLJ. cot zdz
=2 cosa— sina - log|sinz| + ¢

= (x + at)cosa. — sina - log [sin(x + o)+ ¢

...

2 2
V+xﬂ:2x vx+2(vx) :2V+V =V+1V2
dx 2x 2
av 1 _,
x—==V
= dx
= —Zd—lz/+ﬂ=()
X
Integrating, we get
2
—+log| x |[=C
> +log| x |
2x
- —+log|x[=C .. (i)
y
Since, y(1)=2
. y=2wherex=1
From (ii),
2x1
—+logl=C
> g
= C=1
2—erlog|x|:1
or, 2x—y+yloglx=0
This is the required solution.
Let 7=[2— 4sm2x dv= 5 sin2x _dx
¢ sin’x+cos x ° sin4x+(1—sin2x)

Put sin’x = ¢



11.

84
= 2sinx * cosx dx =dt

= sin2xdx=dt
Also,x=0

—0and x=—
= t(=0an >

= =1

:J'1 dt =J~1 dt 1 et dt

02 +(1-1) 02t2—2t+1=502_ 1

r—t+

1.[

Py y 2 2

20y L L L 2% V(L
4 4 2 7 B

1
[-3)
L e 2 :[tan’l(Zt—l)I)

dt 1 .[1 dt

:tan"ll—tan"l(—l):ﬁ— _Ejzﬁ
4\ 4)2

Let x be the radius of the cylinder and z be its height

Let S be the area of surface and V" be volume of the cylinder.
So, § = 2mxz + mx’

and V=mnxz

From (i), 2mxz = S — m x°

2
S—mx
z =

27X

From (ii), V = nx* [

ﬂ_S 75.3 2 S 37[)(:2

= X
dx 2 2 2 2

) dv
For maximumv, —— =0
dx
E—3—7Ix2:O
2 2
S
2
X =—
- 3n
. /S
= =,
3n
d’v 3n

Again, from (v), ) = S 2x =3mx
X

.(0)
...(ii)

.. (iii)

...(1v)

(V)



12.

2
When x = ,Ii,d Iz/ =-37, Ii =—J/31<0
3n dx 3n
s . .
When X =, |— | V'is maximum
3n

X 2mx
Now, —= 3
2 S—-mx
, S
When x=,|— = x" =—
T 3n
271-3 —)
37C _1
= = =
Z §-n> =S
3n 3
xX=z

Thus for maximum volume of a cylinder of given surface areax =z
We first draw the lines 5x + y = 100 and x + y = 60

The feasible region is the shaded region OAPD.

The corner points of the feasible region are O(0,0), A((20,0), P(10,50) and D (0,60)
To find value of z = 50x + 15y at corner points

at 0(0,0),z=0

at 4(20,0), z=150 x 20 + 0 = 1000

at P(10,50),z=50 x 10+ 15 x 50 = 1250

at D(0,60),z=0+ 15 x 60 =900

Thus, maximum value of z = 1250 at (10,50) i.e. x = 10 and y = 50.

85
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[T : 1 9er 10 faqe

Time : 1 Hours 10 Min.

SET-7

quTieh : 40

Full Marks : 40

s - | ( aEfss 929)

SECTION-I (OBJECTIVE TYPE QUESTIONS)

Y39 W& 19 40 dk T o feu v 9r foeedl ¥ 9@ T € S UE) B U YT oh Gel I ! I dIfelehl

T fafga &

40 x1=40

From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from

given options.

1. e f(x): (x—l)(?)—x)an‘[m%

The range of the function f(x)=/(x—1)(3—x) is

A [13]

(A) 31

1
cos™ (——
> 2

B) [0.1]

B) 6

jamg@qﬂﬁ%

1
The principal value of cos™ (—Ej is

A =r

A =
I x yz

4. |1 y xz
1 z xy

3n
(B) a

is equal (STeR)

(A) (= +2)(z+x)
©) G-»r-2)E+x)

2x—y 5]
s.w{ y {
6
3

3y

6 5

; _J?ﬁxwgﬁm

5}
then x =
-2

(B) 4

40 x1=40

©) [-2.2] (D) None ofthese
2. m*n=1+12n+man,neQ§lT[qﬁﬂTﬁ3ﬁfQWQ"@"E@TW@W*ﬁlw2*3?ﬂt|ﬁ%|

Consider the binary operation * on Q definedbym * n=1+12n+mn V m,n € Q, then 2 * 3 equals
(C) 43 (D) None ofthese

© - O -

B) x+»r-2(E-x)
D) -y -2)(-x)

<) s (D) 8



10.

11.

12.

13.

A 2 R — R f{x) =2x + 3 gR qR«ifod € @ /~'(x) 61 A =0 ©im?
If 2 R — R be defined as f{x ) = 2x + 3, then f'(x) =

x—3 x+3
(A) 2x-3 (B) B ©) 5

2.\? 3
ST HHIRT (%) +2(Z—yj +9y =0 HIE T EM?
X X

2.\? 3
The order of the differential equation (%) +2 (@J +9y=0 i
X

X
A 2 (B) 3 ©) 4
4tz (1f) y = log {log(logx)}, A then % _
(A) log(log x) (B) xloglog log x ©) *log(logx)

o* I T TOTH log x o HUE 7

The differential coefficient of o<’ w.r. to log x is

(A) 3x2ex3 + 3x2 (B) ex3 (C) 3x3ex3
x_*_exwxﬂ,xﬂxtm dy
RIS (If) y=e a (then) —=
dx
Y y |
A) —— o .

d .
a(cos(smx)) =,

(A) sin(sinx).cosx (B) -sin(sinx)-cosx (C) —sin(cosx)-cosx
g (If) y = 9" (then) d—z);:
dx

(A) 9xlog9 (B) 9x(log9)2 (C) (9)(3)2 10g9

3
. d
St (where) x| < 17 (then) d—i =

g (If) y:tan‘l3x_

1-3x
1 n 3 . 2
1+x? (B) 1+x? © (1+x2)

(A)

(D)

(D)

(D)

(D)

(D)

(D)

(D)

(D)

87

None of these

None of these

None of these

2 5

3x°e

None of these

None of these

None of these

None of these



14.

15.

16.

17.

18.

19.

20.

21.

22,

88

I (If) X’ =" > (then) Z—“: =

1+ x 1-logx logx
(A) 1+ logx (B) 1+logx (C) 3URHId (not defined)(D) (1 4 logx)z
A (If) y = sin (m sin'x), A (then) (1 — X)Wy =X, = e
(A) m’y (B) —m’y (C) my (D) None of these

. . 1
Rolle 3 |I&T  CFM HT 5 f(x) = 2 - 5x* — 4x +3, xe{gﬂ}

1
Find the value of C in Roll's theorem when f(x) =2x’ —5x*—4x +3, X € [553} is

& -3 ® > © -2 (D) 2

T o I BRI 7= 6 cm ™ 7o EUY &% § Gied & &L B

The rate of change of area of a circle with respect to its radius 7 at ¥ = 6 cm is

(A) 12=n (B) lln (C) 10=m (D) 8=
frefafed o o ford ofate o = e Padum @

The interval in which y = x’¢ " is increasing

(A) (-0, 0) (B) (=2,0) ©) (2,0 (D) (0.2)
Tk y = 2%+ 3sinx & x =0 W AN 1 FIUEI B

The slope of the normal to the curve y = 2x* + 3sinx at x = 0 is

1
A) 3 (B) 3 © -3 O -3
fret fag W y=x+ 1 9% ) = 4x &1 =9 3@ 872
The line y = x + 1 is a tangent to the curve y* = 4x at the point.
A) (1,2 B) (2.1 ©) (1,-2) D) (-1.2)
Tk T w1 B 9 om ATd St @ fSEH 0.03 cm Y I @1 3Eeh 1A o qfiehe W @feee I @1

Ifthe radius of a sphere is measured as 9 cm with an error of 0.03 cm then the approximate error in calculating
volume is

(A) 8.72m ecm’ (B) 9.72n cm’ (C) 6.77ncm’ (D) 10.52m cm’

TH x=0acos’0, y=asin’0 F GZ%TT{ Al 1 Jaur 2

T
The slope of the normal to the curve x =a cos’0, y=a sin’0 at 0= 718

(A) tanO (B) cotd (C) —tan® (D) —cotd



23.

24.

25.

26.

27.

28.

29.

30.

31.

x@ frg oM & fog f(x)=\/§sinx+cosx 1 UM HEH B2

For which value of x, f(x)= 3 sin x + cosx has maximum value ?

o a

T
(N (B)

jtanzxdx TR ® (is equal to)

(A) tanx+x+c (B) tanx—x+c

2
t
jde ENCI (is equal to)

sec’ x + tan’ x

(A) log (sec’x + tan’x)

1

—log(sec’ x +tan’ x ) +c
©  log( )

ja“”dx,a >0 SR € (is equal to)

3x 3x

3 d 2
a +c a +c
(A) 3loga (B) 3loga
cos/x
j N dx SR 2 (is equal to)

(A) 2cosx+c (B) 2sinx+c

5
J-lf — dx F 2 (is equal to)
x

(A) —tan'(x)+c (B) tan'(x")+c

dx
J. P LEES ? (is equal to)
J9-25x

5
J-O "2—xPdx R (is equal to)

T T
(A) 1 (B) c

= sin 2kx
I s1r'1 dx & ? (is equal to)
0 smx

A) 1 (B) 2

©)

©

(B)

(D)

©

©)

©

©

©)

©)

r
3

tanx — 2x + ¢

log (sec’— tan’x) + ¢

(D)

(D)

%log(sec2 x —tan’ x)+c

3x

loga
ZSin\/;+c

—étan"1 (x6)+c

|3

(D)

(D)

(D)

(D)

(D)

(D)

NG|

89

tanx + 2x + ¢

None of these

2005\/;+c

None of these

o a



32.

33.

34.

3s.

36.

37.

38.

39.

40.

90

Eﬁ x*sin® xdx reR ¥ (is equal to)

4

T T
V. B - (©) 0 ™ 1
[ &0 =R # (is equal o)
(A) (e-1) (B) 2(e-1) (C) 3(e-1) (D) 2(e-1)

1+2 + 3 +o4xn
}}_m S B (is equal to)
n2

1 1 2 3
(A 5 (B) 3 © 3 D) 35
WA 5 7 _3% N HUE B
Modulus of the vector 5 ; _ 7; _34 is
A) V12 (B) /50 ©) Je2 (D) 245

A o p,c T e wr A, @ | g || ol [

2 2
If Z, Z,Z are unit vectors and mutually perpendicular then ‘ Z _Z ’ +’ Z _Z ‘ is equal to

A) 4 B) 9 (C) 8
'q'ﬁ—;’ ‘\/_‘b‘73ﬁ1‘axb Fﬁ;-z:

If| 4|26 5 |=7 and | 4x5 | =35 then 4.5 =
(A) 5 (B) 7 (C) 9
WA WM x—y+z-5=03R x—3y—6=07 K uE 2|

The direction ratio of the linex—y+z—-5=0and x—3y—6=0 are

(A) 3517_2 (B) 27 _47 1

M e g § Sevd %ol ©

An objective function in general LPP is
(A) @ ®eM (Linear function)
(C) 3= Weld (Constant function)

dH BE N Tk U % BA HE I WIFRAT

(D) 6

(D) 11

-2 2 1

11
2’3’

—4
© rrr O) ar Y Jar

A=

(B) 3Rfigs ®wer (Non-collinear function)
(D) T &g &l (None of these)

2, @ U % ' R S &1 TRl B
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111
The probability of solving a problem by three students are 23 then the probability that the problem will
be solved.
R o S o 3 -
N ®) - © 3 D 5
| ANSWERS |

B) 2.(C) 3.(D 4 (D) 5 (A) 6.(B) 7. (A) 8 (B 9.(C) 10.(C)
11. (B) 12. (B) 13. (B) 14. (D) 15. (C) 16. (D) 17. (A) 18. (D) 19. (D) 20. (A)
21. (B) 22. (B) 23. (C) 24. (B) 25. (C) 26. (A) 27. (B) 28. (D) 29. (C) 30. (D)
31. (D) 32. (C) 33. (B) 34. (C) 35. (C) 36. (B) 37. (B) 38. (A) 39. (A) 40. (C)
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@us - Il (AR -aegrss ve=)

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)
|Hg ¢ 2 Her 05 fiae YUtk : 60
Time : 2 Hours 05 Min. Full Marks : 60
e ITT 9

(Short Answer Type Question)

YT W& 1 9 8 d%h @Y SUIA WhR % &1 U ok oIy 4 3f fuif@ 2l 8x4=32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8§x4=32
1. fag =X % (Prove that) sin‘1%+c08‘1§+tan‘1% =7

) 5 12 1] [2 1][5 -1
2 et 2 2

1 bc be(a+c)
3. 9M &1l (Evaluate): |1 ca  ca(c+a)
1 ab abla+b)

. _ _ a8
4. THHIT HT A B (Solve the equation) : tan™ (x +1)+tan™ (x—1) = tan li

5. Afg yzsin’l[x\/l—x—\/;\/l—xﬂ?ﬁ % F1 AH |

1fy=sin_1[x\/1—x —\/;Vl—xz} find %

dx
6. AR & (Integrate) : J.ﬁ

x2
T SR o 243k T =243/ -5kT0 gxp 0 B A0 g B 4 | gxp
If;:7—2;+3; andZ:2?+3;_5z ﬁndeZandverifythatZisperpendiculartoZLZxZ
8. TH TN H1 9 aR Sl T af 9ad fF ®H 9 %9 TH 9 O G H 1 UifuRd R 8?2
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AT IR g7

(Long Answer Type Question)

Jsd & 9 W 12 d% <" IqNT GRR & 2| YAF o T 7 3f Tl 21 4x7=28

Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 x7=28

9. A HX (Solve) : [1+e?]dx+e5 (1—i}zy=o
y

L 02
10. 99 fHehrcd (Evaluate) : zs,m—xdx
0 1+sinxcosx

11. A line makes angles a, B, v and § with four diagonals of a cube prove that cos’ a.+cos’ B +cos” y +cos’ § = %

12. =AqHIRTOT Tl AfYehad z = Sx + 10y
Sdfeh x + 2y < 120
x+y260,x-2y=0
x,y=>0
Minimise and Maximise z=50x + 15y
Subjected to x +2y <120
x+y2>260,x—-2y>0
xy=0

ANSWERS

.12 44 63
1. Letsin' —==0,cos ' —= d tan' — =
e 3 s B and tan o=

Th sinoc—E cosB—i d tan —9
n 13’ 5 and Y=g

Theref cosm—isinB—E tanoc—2 dtanB—E
erefore 3 5’ 5 an 4

12 3 12

3
tano+tanf 5 ' 4 _?_’_ZX 20 63

I-tanotanf | 123 20 "-16 16

5 4

Now, tan(a+B)=

0L+B=a—tan_1(9j
16

|since tanotanf = 1|
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- 0L+[3+tan"1(§j=n
16

sin”! 12 +cos”’ 4 +tan'—=7x
= 13 5 16

12 1
7113 4
[5:24(-D-3 5-1+(-1)-4
- 6.2+7.3 6.1+7.4

1
AN W

[ 10-3 5-4] [7 1 |

12421 6+28] |33 34 ..(0)
2 1[5 -1] [25+16 2(-D)+17

and | 3 4l 7|7(3544.6 3-(<1)+4.7

[ 10+6 -2+7] [16 5 “

15424 —3+28| [39 25 (i)

From (i) and (ii) we get

R g )

By applying ¢, > ¢, + ¢, we get

1 bc+ca+ab a(b+c) 1 1 a(b+c)
A=|1 bc+ca+ab b(c+a)| =bc+ca+ab|1 1 b(c+a) = (bc+ca+ab)x0=0
1 bc+ca+ab c(a+b) 1 1 cla+b)

Since ¢, and c, are indentical|

From the given equation, we have

DD 8
I-(x+1)(x-1) 31
provided (x +1)(x— 1) <1
e, x’~1<1

P<2 Q)
tan™! o tan™' 8
= 1-(x2-1) 31
2x




= 4 +31x-8=0
= (@rx-1)(x+8)=0

x=torg
_4 or —

But x =—8 does not satisfy (1)

1
Hence x = 1 is the only solution.

Putting x =sin® and /x =sin ¢, We get

y=sin"' [sin 04/1—sin” ¢ —sin /1 —sin’ 9}
= sin ' [sin® cos¢ — sind cosO]
= sin '[sin(0 — )] =0 — ¢
=sin”' x—sin”’ (\/;)

dy d, . d (.

— = —(sin”' x) ——(sin

dx dx ( %) dx ( \/;)

o 1o

Jime Jiex 2dx

1

1
RN 2=

Let x =tan0
Then dx = sec’0 dO

I:.[ sec’ 040 :J- sec0d0

tan’® O+/1+ tan’ 0 1+tan® 0

:j 1 coszede

cosO sin’0

dO

:jcose_ 1
sin® sin0

= J.cot 0-cosec0dO = —cosecO

But tan0 =x

X

sin0 =
1+ x?

VI+x?
X

i.e. cosec =

95
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[=-— C
X
7 ‘7 ;C) — - - - - -
Wehave axb=|1 -2 3 |=i(10-9)—j(-5-6)+k(3+4) =i+11/+7k
2 3 -5

Now, Z-(ZXZJ:(7—2;+3Zj-(?+117+7a=1—2(11)+3 (7)=1-22+21=0

Hence |Hence a L (a X bj

The odd numbers on the face of a die are [1,3,5]

Let A = The event of getting an odd number on the first toss
B =The event of getting an odd number on the second toss.
C = The event of getting an odd number on the third toss.

3 1 3 1 1
P(A)===—,P(B)=—=— P(C)=—
(4) ) (B) 6 2 and P(C) >

111
P(getting 4, B or C at least once) =1 — P(4") P(B") P(C") 21—5'5'521—

Hence the required probability = %

The given differential equation may be written as

{1+e;de =—¢’ (l—i)dy
y

a__ ) ..(0)

X
Put ;:V so that x = vy

dx dv
dy dy

Hence from (1),

dv —e'(1-v)
vty—=—-—=
dy I+e"



10.

N @_—ev+ve”_v_—ev+vev—vev—v_—ev—v
ydy I+e' 1+e" I+e'
- Q:_l+e J
y e’ +v
dy l1+e"
i —=- dv
Integrating, we get J B jv+ev
l1+e"
= logy:—j ——dv
e’ +v
In R.H.S. of (ii), put v+ "= ¢
(1 +e")dv=dt
Hence from (i1),
dt
logy =—|—=k—logt
gy=-]- g
= logy+t+logttk
= log (yt)=log C
= Jyt=c
= yvte)=c
— Y Tiet|=C
y
Putting v >
utting V=,
Sy
= x+ye;:c
which is the required solution.
T sin’x
Let [ =|2——dx
0 14+sinxcosx
i sinz(n—xj
then I:F 2 dx
0

(T T
l1+sin| ——x |cos| ——x
(2 j (2 j

since jo“ F(x)dx = jo“ f(a—x)dx

5 cos’xdx

0 1+cosxsinx
b 2

_ [, cos” xdx
0 1+sinxcosx

97

... (i)

... (i)



11.

98
Adding (i) and (i1) we get

21 =2 -
0 1+sinxcosx

T sin’x T cos’x
—_—dx +_[2—dx

0 1+sinxcosx

= 2 2
gsm X +cos x

= - dx
0 1+simnxcosx
u 1

=|*——F————dx ...(111)
0 1+sinxcosx

Now, we evaluate

T
I = 5 dx
0 1+sinxcosx

1
Multiplying the numerator and denominator by sec’x, we get

;o > sec’xdx 5 sec’xdx J-§ sec? xdx
= = =
0 sec’ x+tanx 0 1+tan® x+tanx 0 tan® x+tanx +1

Now, put tanx = ¢ so that sec’x dx = dt
Alsox=0
= t=0

and (sz:z‘:ooj
2

o0

1
r+—
Hence 1, = 2 & :J- & 2= itan_l—z =i tan™' (o0) —tan ™' (LJ
Ot +t+1 F0 1V (3 3 3 3 B
(t+j +| — 7 .

_i(E_Ej_z_’T
B2 6) 3B
B0 WM B o Tk ¥F (cube) THHIUE TTHAHA (sixface) T THAM oS, WK, S arel il
Al fF OALBPNCN U& A ® TG Ysh 9ol ¢ o= &1 2|




12.

99
a9 fdenas &9 # fa1g 0(0,0,0), 4 (a, 0,0), B(0, a, 0), C(0,0,a), L(a, a, 0), N(0,a,a), N(a, 0, a), P(a, a, a) €
Tqeed: 39 5H o WR fawul OP, AN, BN e CL @ faol OP %1 feeh-shrrea

a—0 a—0 a—0

Vit +ai+a N +ai+ad N +ai+ad

111
RABNCANEV A
ot AN 1 TR, A
a—0 a—0 O-a I 1 -1,
Vi + @+ N +dd+ i NP +d+ & i ﬁﬁﬁél
gmﬁm%@aﬁﬁm\aﬂwl,m,n%mﬁwOP,AM,BN,CLaawuaﬂmm:a,B,y,awﬁ%

1 1 1 [+m+n

coso=—=l+—=m+—=n=
NERENE RN V3
1

cosB:—$I+ﬁm+—3n: 5
cosy:Ll— ! m+Ln:l_m+n
5B E TG

1 1 [+m—n

= cos’a + cos’P + cos’y + cos’d

:%[(1+m+n)2 +(~l+m+n) +(I=m+n) +(+m-n)’ |

=%[4(12 +m? +n2)+21m+2mn+2nl—21m +2mm—2nl-2Ilm—-2mm+2nl+2Im —2mm —2nl:|

1 4
=§[4(1)+o]=g

4
ie. |cos” a+cos’B+cos’y+cos’ & =—
L., 3

First of all let us graph the feasible region of the given system of inequations.
The feasible region the shaded region determined by the given system of constraints.

We observe that the feasible region A CFE is bounded. So we use corner point method to determine the maxi.
and min value of z.

The co-ordinates of the corner points 4,C, F,E are (60,0), (120,0), (60,30) and (40,20) respectively.
Now we evaluate z = 5x + 10y at each corner point.
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Corner point z=5x+ 10y
(60,0) 200 — min
(120,0) 600:|
~—max
(60,30) 600
(40,20) 400

Hence the min. value of z is 300 at the point (60,0) and the max. value of z is 600 at each of the points (120,0)
abd (60,30) and consequently the max. value of z is 600 at each of the points of line segment CF joining
(120,0) and (60,30).
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SET-8
|HT : 1 HeT 10 Tae quTieh : 40
Time : 1 Hours 10 Min. Full Marks : 40

s - | ( aEfss 929)

SECTION-I (OBJECTIVE TYPE QUESTIONS)

T T 19 40 7 7 ¥ fRu e uR foshed ¥ 9@ T g SW WEl 81 Yotk U9 o TEl I Rl I IfCreR!
¥ fafeq 40 x 1=40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 x 1 =40

1. TR Uq==d A ¥ R 99 & qoadl God 8 U5 S I ey 4 W @, A

If R is the largest equivalence relation on 4 and S'is any relation on 4, then

(A) RcS B) ScRr (C) R=S (D) Noneofthese
2. A e £ R — R, fix) =3x— 5 g7 Rt € @ £ (x) ®

Iff: R — Ris given by f(x) =3x—5, then f '(x) is

1 x+5
3x-5 ®) 3
(C) (fam & s f@ﬂ_olﬁ RE %)does not exist because fis not one
(D) None ofthese
3. it fger wiwad * 59 @we uRwfid 8 fF o * b =d>+ p*a (1 *2)* 51 9H
In an operation **’ defined by a * b =a”+ b then (1 *2) * 5 is
(A) 50 (B) 125 (C) 625 (D) 3125

(A)

4. Sinl(sin%Jw T 71

. . 27
The principal value of S {SHI ?j is

271 27 4r T
@A) 5 B) = © = D) 3
5. =g (If) sin(sin%+cos1 xj?ﬁ (then) x =
A 1 0 C ﬂ l
) ®) © < O 3

1

_ _ _ T
6. afg tan™ x+tan”' y+tan ZZEFﬁxvayvaszﬂ'ﬁlﬂ%l



10.

11.

12.

13.
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1

] i Lom .
If tan” x +tan”' y+tan 2= then the value ofxy +yz +zxis

@A -l B) 1 © 0
co{§+sin'1 (%ﬂ?ﬂ e R

The value of cos {g +sin™ (%ﬂ is

1 1
A 3 (B) —3 ©) 1
afz 2| R ql x q y HT HE B

3 vl |6 6

x 5 4 10
If2 = then the values of x and y are
3 6 6

(A x=2,y=3 B) x=3,y=2 C) x=2,y=2

RIES (If)Az‘é 2‘#{ (then) 4* =

10 10 10
@A o -1 ® o - © 1o 1

A=1a,,.,TF T T T, AN

A4=[a,],.,1s asquare matrix if

(A) m<n B) m>n (C) m=n

A fF A T AN e ® foraeRt %1 2 x 2R, A |adj A| =
Let 4 be anon singular matrix of order 2 x 2 then |adj A| =

(A) 24 B) 4| (©) 4P

x+2 x+3 x+2a

IR q,b,c THARR SO0 W @ @ | XT3 x4 x+2b
x+4 x+5 x+2c

x+2 x+3 x+2a

Ifa,b,c arein A.P. then x+3 x+4 x+2b
x+4 x+5 x+2c

@A 0 B) 1 (C) «x

then (A1) A>— 54 + 71 is (®)

3
‘JFFC((H)A=’_1 5

(D) None ofthese

D) 0

D) x=3,y=3
-1 0

D |0

(D) None ofthese

D) |4f

(D) 2x



14.

15.

16.

17.

18.

19.

20.
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(A) faertl sTeE (Diagonal matrix) (B) dcuHe 3g@ (Identify matrix)
(C) T[T AT (zero matix) (D) None of'these

, n__dy
AT x = asin2s (1 + cos2f) A y = b cos2t (1 — cos2t) Tt t:Z L I 1 9E B

d T
If x = asin2t (1 + cos 2t) and y = b cos2¢ (1 — cos2¢) then the value of d—i: at t= 1 is
a b
(A) 5 (B) P (©) ab D) a+b

dy
A x=ar, y=2ard ==
x=at, y=2at I

d
If x =af’, y = 2at then 2

dx
1 a
(A) ¢t B) ©) a )
g dy
3R (If) y = sin(x’) @ (then) I =
(A)  x’cos(x’) (B) 3x°sin(x’) (C) 3x’cos(x’) (D) cos(x’)

A o HIEA T e W T B S () =1 - 28 —x + 3, x € [0,1]
Find the value of x in Lagarange's mean value theorem for the function £ (x) =x* —2x* —x + 3, x € [0,1] is

1
(A) 2 B) 3 © 3 (D)

2 3

b o [o n 3 o [o
T oINS Hed TMelehR T@al 8@ o1 GRed-siel o E(X+1)% x o Y AFaT o e i X B

3
A ballon which always remains spherical has a variable diameter E(X +1). Find the rate of change of its

volume with respect to x.

27 27 27
(A) T“(Zx+l)3 (B) 1—6“(2x+1) ©) Tn(Zx+1)2 (D) None of these

frefafea o @ fFg sfata ® flx) = (x + 1)’ (x — 3)’ adAE 22
The interval in which f{ix) = (x + 1)’ (x — 3)’is increasing
(A) [1,0] (B) (1,0) ©) [-1,0] (D) oo, 1]

1
[xz,x>0jw =Y OF ®

1
The maximum value of x2 x>0 is



21.

22,

23.

24.

25.

26.

27.
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A £ B (lJC
N ® |3
J.secx" tan x°dx S B (is equal to)

n [}
——secx’+c

°+
(A) secx®+c (B) 130

4
jxjc+1 dx SR (is equal to)

2
(A) %—x+tan*1x+c

3
(C) x?+x—tan*1x+c

dx i
Ie" = ERCIE (is equal to)

(A) cot'(e)+c (B) cot'(e™) +c

2 X t -1 .2
J-Ln“xdx TR 2 (is equal to)
1+x
tan~' x* (tan x)2
(A) +c (B) +c
2 2
j 1 3 1 N % )
logx (logx)’ s = (is equal to)
log x X
+c
A e B o,
sec’ x
J-mdx ISEUEES % (IS equal tO)

(A) 10g| tan x ++/tan’ x + 4 |+c
©) | tan x ++/sec’ x +4 |+c

3 3
jo x(3—x)2 dx TR 2 (is equal to)

1083 ®) - 10843

) 35 35

(©

©)

(B)

(D)

©)

©)

©)

(B)
(D)

©)

1 (D) None of these
180° o

. secx®+c (D) None of these
)C3 -1
——Xx+tan x+c

None of these

tan '(e") + ¢ (D) tan'(eM)+c

(tan_1 x )3

s +c (D) None of these

- +c D) —— logx .
log x (D) X

10g| tan x —+/tan” x + 4 |+c

None of these

—544/3

35

(D) None of these



28.

29.

30.

31.

32.

33.

34.

3s.

wla

6

(A)

w|a

(B)

oA

| i 2 1
1y Janx I = (1s equal to)

©

|
J.Oﬁdx TR 7 (is equal to)

(A)

T

2

(B)

3

©)

o |3

i
4

WyZZx,x-?:?HQEfi'@T'foI,x=4@ﬁi & W%I

Area of the region bounded by the curve y* = x, x-axis and the line x =1, x =4 is

(A)

is unit
2o

(B)

%sq. unit (C)

T X2+ 17 = > A FHERCA g ®

Area of the circle x* + ) = ” by integration is

(A)

2
dmta

IR THIHTT 2x°

(B) 3nd’

d2
—)2/+y:0ﬁ Fife 7
dx

2

Es unit
30

(C) na’

d
The order of the differential equation 2x” d—); +y=0is
X

(A)

2

(B)

1

(C) zero

dZ
STF T —dy2+9y=0ao‘rm%
X

2

d
The solution of the differential equation % +9y=01is
X

(A) y=4sin3x

(B) y=4cos3x

d ) o
3Rl GHIR LT d—z=y81n2x [STel »(0)=1]

d .
The solution of the diff equation d_ic} =ysin2x wherey (0)=1is

(A)

y=e

sin® x

(B) y=e" (C)

(C) y=2sin3x

y= esinzx

TR g =20 —j +k B ARK h=i 42/ +k R 9ET §

Projection of vector a =2

(A)

S
J6

(B)

> >

i—j+

7
NG

— - > o
k onthevector p =i —2J+ K 1s

©)

Sl

(D)

(D)

(D)

(D)

(D)

(D)

(D)

(D)

o a

gs unit
4>

8ma

None of these

y =2 cos2x

COS2 X

<
Il
Q

_
Sz

105
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36. A, TF TEE W A (Z—Zj.(LZj:lz,aﬁ x 1 A 2
If 2 is a unit vector such that (; —2)(; +2) =12 then the magnitude of ; is
A V12 (B) 12 (C) 13 (D) Ji3
37. xy-9d W feom w&@& a5 P(x,y.z) & fag
For every point P(x,y,z) on xy- plane
(A) x=0 B) y=0 ) z=0 (D) None of these
38. fodl W Y@ o 5k 31U 1,3,5%, @ W@ 1 Kok Fan 2
The direction ratio of a line are 1,3,5 then its direction cosine are
1 3 5 115 5 3 1
(A) \/g’\/g’\/g(B) 9’379 ©) B5° 035 V35 (D) None of these
39. AAHIROT L (Minimium) z = —x + 2y @i subject to —x + 3y < 10, x +y < 6,x—y <2, xy > 0 is
(A) 4 B) 2 <) 2 (D) None of these
40. 5 coins are tossed what is the probability of getting 3 heads and 2 tails ?
A 3 B > C 7 D >
N B) 3 © 3 ® 3
(| ANSWERS |
. (¢) 2. B) 3. (D 4.MD) 5 (DO 6.B 7. B) 8 (A 9. B 10. (C
11. (D) 12. (A) 13. (A) 14. (B) 15. (B) 16. (B) 17. (D) 18. (C) 19. (A) 20. (A)
21. (C) 22. (A) 23. (C) 24. (B) 25. (B) 26. (A) 27. (A) 28. (D) 29. (A) 30. (C)
31. (C) 32. (A) 33. (A) 34. (C) 35. (A) 36. B) 37. (C) 38. (A) 39. (B) 40. (B)
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)
qwg ;2 der 05 fue quTieh : 60
Time : 2 Hours 05 Min. Full Marks : 60
e ITT 9

(Short Answer Type Question)

YT W& 1 9 8 d%h @Y SUIA WhR % &1 U ok oIy 4 3f fuif@ 2l 8x4=32

Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8§x4=32
1. fag & f& (Prove that) : tan Tl o @ tan| FoLleos 4 ]=22
4 2 b 4 2 b a

2. AR f(x)=x"—5x+7,T f(4)F AF FaC 5 A:{j 21}

31
If f(x) =x"— 5x + 7, find f (4) when Az{ | 2}

X sin® cosO

3. Prove thatthe determinant | —sin®  —x 1 |is independent of 6.
cosO 1 2

2

. 2a —
4. & L (Sol - sin”! +cos™ =2tan"' x
(Solve) 1+d? 1+b°

1-x* ., d .
1+;Cza“r—ya»‘rm=rﬁmé|

5. afg y=cos™
dx

_ S 1=y dy
If y=cos 1+xz,ﬁnd o

6. TETREH & (Integrate) je“‘)g"(x“ +1),1 dx

T. AR a=4i 43742k T b=374+2k T | hx2a [T
If 2:4?+3;+2Z and b =3i +2k thenﬁnd’ szz ’

8. TH URaR H T o=4 B| AR A1 o foh ==l § HH-U-HU Th oou dSH B, A A ==l o Agh eH
T Wrraehar FehTed |
A family has two children. Find the probability that both of them are boys ifit is known that at least one ofthem is a
boy.
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AT IR g7

(Long Answer Type Question)

Jsd & 9 W 12 d% <" IqNT GRR & 2| YAF o T 7 3f Tl 21

Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks.

9.

10.

11.
12.

A AR (Solve) : xlogxﬂ+y=zlogx
dx X

&g & f% (Prove that) : J?sin 2xlog(tanx)dx =0

Find the image of the point (1,3,4) in the plane x —y +z = 5.
AfYhad z = 5x + 3y
Sefh 3x + 5y < 15
Sx+2y<10
x,y=>0
Maximise z = 5x + 3y
Subjected to 3x + 5y < 15

5x+2y<10
xy=0
ANSWERS
1  a
Let —cos™ —=0
2 b
The firstterm = tan E+ 0|= 1+tan®
4 l1-tan©
Similarly the second term = tan (E _ ej _ 1-tan®
4 l1+tan©

Therefore the given expression

_l+tan9+1—tan9
1-tan® 1+tan®

(1+tan 8)2 +(1-tan 6)2
1—tan’0

2(1+tan2 6) )

1-tan’0®  co0s20

1
Now —cos ' —=0

a
2 b

4 x7=28
4 x7=28
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a
cos20=—
= b

. _ 2b
The given expression = o

Since f(x) =x"—5x+7
fA)=A"-54+7]

5 3 1) 3 1 9+1 3+2 8 5
Wehave 4" =4 -4 = = =
-1 2|l-1 2 -3-2 -1+4 -5 3

A*—54+71

8 5] 31 1 0
= -5 +7
-5 3 -1 2 0 1

[ 8 5] 15 5 70
15 3] |5 10] |0 7
8 5] [-15 5] [7 o
= + +

-5 3 5 -10] |0 7

[8-15+7 5-3+0] [0 0

| -5+5+0 3-10+7] {0 0}

Expanding alon the firstrow, we get

A=x (-=x"—1)—sin0 (—xsin® — cosB) + cosO (~sind +xcosO)
=—x’+ X +x sin°0 + sinO cosO — sind cosO +x cos’O

=’ +x +x (sin’0 + cos’0)

=X +x+x

=X+ 2x

Thus A is independent of ©.

. 1 2a -
Since Sin 11 —=2tan 'a
+a

2

and cos”' 1_22 =2tan"'b
+

tan 'a +tan 'b=tan 'x

L a+b O
= tan =tan x
l—a
a+b
X =
1—ab
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Putting x = tan6, we get

_ 2
y=cos % =cos '(cos20)=20=2tan"' x
+tan

@zzx 1 _ 2
dx I+x? 1+x?

Let I :J‘ezlogx(xm)*'dx

alog x

Since e”°**=x", we have

3

I:Ix3(x4 +1)’1dx=j al

dx
xt+l
Putting x* + 1 = ¢ then 4x’dx = dt

I= ﬁ:llogt
4 4

ilog(x4 +1)+c

Wehave ;-4 43 +2k
= 2a=8i+6j+4k

and p=3; 12k=3i+0,+2k

bx2a=

0 W o~
AN O !
N S

= 1(0-12)— j(12-16) + k(18— 0)

=-12i +4; +18%k

Hence | 5 x2a |= 127 +47 +18° = (2767 427 +97) = J2°(36+ 4+ 81) = 24121 = 2x11 =22
Let B = Boys, G = Girls
(sample space) S = {BB, GB, BG, GG}
n(S)=4
Let E = Event of both are boys
F = Event of at least one boys
then £ = {BB}, F = {BB, GB, BG}
EnF={BB}
nE)=1nF)=3 n(EnF)=1
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P(F)=% P(EmF)=%

P(gj:P(EmF)

Hence F P(F)

NGO NG e
W | =

The given equation may be written as

dy 1 2
dx xlogx X

1 2
Here P=——— and QZF

xlogx
P-dx = dx
Now I J-xlogx
1
I= dx
Let leogx

For the integral, put logx = u so that

ldx=du
X

I = J‘@ =logu =log(log x)
u

Hence I Pdx =log(log x)

Pdx log(lo;
J —e g(logx

IF =e )zlogx

Hence the solution is

ylogx = I%log xdx = 2J‘x*2 log xdx

- 2{(logx) f2+1 —I%-(—%de

Using integration by parts

1 1
=2| ——logx+|—dx
e
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:2{—llogx—l}+c
x x

= —z(logx+1)+c
x

10. Let /= .[05 sin 2x log(tan x)dx

then = J-OE sin 2(% - xj log{tan (g - xj} dx

Since jo” F(x)dx = jo" fla—x)dx

= .[03 sin(m — 2x)log(cot x)dx

:J‘2sin2xlog( ! jdx
0 tan x

= J'OE sin 2x(—logtan x)dx

=— .[05 sin 2x log(tan x)dx
=1
= [+1=0
S I=0
11. o & <@ fag P(1,3,4) e Toadt n @ fores aHieor x—y +2=5 2|
P(1,3,4)
R
TU
0

7l foh fag P 1 wfdfar (image)Q%?ﬁPQWTﬂ AT (normal)%l
PO %1 fem-3qua 1, -1, 1 2
PO fag P(1,3,4) @ Sl & e sqeh1 feer-3rquma 1, -1, 1 € S6feq 8 GHiehor 2|
x—-1 y-3 z-4
1 -1 4
x=1+Ay=3-Az=4+A
foe @ for 0 fdwisr (1+ 4,3 -0, 4+A) € @ qea-fog R s 21

= (V)
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b 2 b 2

(1+1+}» 3+3-2 4+4+7»j . (2+x 6-2 8+}\4j
2 2 2 J L2727 2

I fag ROWAA x—y+z=5% 2l
24N 6—A 8+A
- + =5

2 2 2
= 24+A-6+A+8+A=10

= 3A=10-4

= A=2

= fog 0 (3,1,6) % srfq wfdfem (3,1,6) 21

First of all, we shall determine the feasible region of the given system of inequations.

The shaded region in the figure above is the feasible region determined by the given system of constraints.
We observe that the feasible region OCPB is bounded. So we use corner point method to determined the
maximum value of z. The co-ordinates of the corner points O,C,P,B are (0,0), (2,0), (%,%} and (0,3)

respectively.

Now we evaluate z = 5x + 3y at each corner point.

: Corresponding of
Corner point
Z =5x+3y

(0,0) 0

(2,0) 10
D21 L Max
19 19 19

(0,3) 9

Hence max. value of z is 121 at the point (Q,EJ .
19 19 19
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SET-9
|HT : 1 HeT 10 Tae quTieh : 40
Time : 1 Hours 10 Min. Full Marks : 40

s - | ( aEfss 929)

SECTION-I (OBJECTIVE TYPE QUESTIONS)

Y39 W& 19 40 dk T o feu v 9r foeedl ¥ 9@ T € S UE) B U YT oh Gel I ! I dIfelehl

o fafed = 40 x 1=40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 x1=40

1. x*y=1+12x+xy, Vx,y e RN TR OF wh fgerem) wfpa * W foamm IS @ 2 * 3 sWR €
Consider the binary operation * on O defined by x * y=1+ 12x +xy, V x,y € R then 2 * 3 equals.

A) 31 B) 41 (C) 43 (D) 51
2. f:A— Bwill beaninto function if
A) fA)cB B) fA4)=B (C©) Bcf(d) D) f(B)c4

3. f(x)=(x-D)(3—x) HTT B I T
The range of function f(x) =./(x—1)(3—x) is

A (1,3) B) (0,1) ©) (-2,2) (D) None ofthese

. V3
4. s1n1§‘oh‘[§1§€[ﬂ1=[%

. N3
The principal value of sin 17 is

SR - o - ki
w3 ® © - o
5. Afg sin” x+sin” y :% dl cos 'x + cos 'y 1AM B
.o . T
If sin”' x+sin” y = 3 then the value of cos 'x + cos 'y is
N Ld o 2
) 6 (B) 3 ©) 3 D) =



10.

11.

12.

13.
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(1
The value of cos [g +sin™ (EH is

1 1
W 3 B) -3 (© 1 @) 0

Tfe 3 (2, -6), (5,4) 3R (k, 4) Tt TGS 1 &her 35 o ThIE & o k61 A B

If area of triangle be 35 square unit and its vertcies are (2,-6), (5,4) and (k, 4) then the value of k£ is
A 12 B) -2 (C) -12,-2 (D) 12,-2

IfE W o e (3 x 3)HH hI T WRR B T A2=A @ I+ 4)P— 74 R B

If A is a matrix of order 3 x 3, such that 4°= A then which is equal to [(/+4)*— 74] ?

(A) 4 B) -4 © 1 (D) 34

i (If) Az{z i} #R (and) | 4* |=125, 7 o 9OR 2 (then o is equal to)

A =+1 B) +3 (C) +4 (D) =5
The roots of the equation are (THIHIOT o qd BI)

1 4 20

1 -2 5

1 2x 5x°
A -1,-2 B) -1,2 © 1,2 D) 1,2

. . 1
Rolle 3 #Ied # CAIT HE 94 f(x) = 20"~ 5x'— 4x + 3, xe[gﬁ}

1
Find the value of C is Roll's theorem when f(x) = 2x’— 5x*—4x +3, X € {g , 3} is

1 2
A =3 ® 3 C) -2 D) 2
J o T e TR @ (is equal to)
A) ltan1(3x+lj+c © ltan1(3x+5j+c

9 3 3 3
(C) ltanl(?)x-’-lj‘i'c (D) ltanl(?’X-i-lj_’_c

cos2x
j dx SR 7 (is equal to)

(sin x +cos x)?



14.

15.

16.

17.

18.

19.

20.
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(A)

Sin x +CoS x

2
sec” x
j —dx 1 HE TN ?
cosec” x

sec’ x

The value of j dx is

cosec’ x
(A) x—-tanx+c (B) tanx+x+c

dx )
IR (IH)x>a J‘m NG (is equal to)

1 x—a 1 x+a

+k (B) —log

2a x+a 2a X—a

+k

IR Jx+fy=5 T W (4,9)%=
Ifx/§+\/;:5thenat(4,9)%:
N 3

&) 3 ®) 3

Ixzex3 cos(e"3 )dx =

(A) Sin(ex3)+c (B) %sin(ex3)+c

3
e

@ 1 ®

FIfe TR (4) F dhel THIH o MUh A | Wes 3= &I & 2l

+¢ (B) log(sinx + cosx) + ¢(C)

©)

©)

©)

©)

©)

log |sinx — cosx| + ¢

tanx —x +c¢

llog(x2 —a’)+k
a

3

19°

(D)

(D)

(D)

(D)

(D)

1
(sin x + cos x)’

—tanx —x +c¢

log(x+\/x2 ~a’ )+k

3

3sin(ex‘ )+c

None of these

The number of arbitrary constants in the general solution of a differential solution of fourth order is
© 3

(A) zero B) 2

dx — xd
STIhel THIHT %ﬂ) FT ATF A Bl

The general solution of the differential equation

(A) xy=c B) x=c’

vdx — xdy
— =045

©) y=cx

(D)

4

D) y=cx’



21.

22,

23.

24,

25.

26.

27.

o wom & WY Hefud gHen 2

Linear programming with problem involving

(A) T 3T ®aA (single objective functions)
(B) = 3=¥F wad (Double objective functions)
(C) IS 3= wa (No any objective function)
(D) =™ § &g T (None of these)

S WY o AR p % A B o % G E % T o 4 b SHEE FREY @

N

4) - . - . . .
Let 4 and p be two unit vectors o be the angle between then vector g + b is aunit vector if

T

L o= o=2" a="
2 B) o=7 ©) a=7 (D) =2

TH T I § IR IV AN & S 81 H dW B: ST HT WfAhel ©
A fair diec is tossed eight times. The probability that a third six is observed on the eight throw is

(A o=

7 55 7 55 7 55
) Cz6>7< B) 0262 ©) 026: (D) Noneofthese
. 1
HH 7Tl (Evaluate) : j—ldx
X3
32 R 2
A) 5x3 +c (B) gx3 +c (C) §x3 Y (D) None of these
> \Jcos x
’ dx R R (i It
J-o Sinx +cosx ? (is equal to)
A z I ) 0 i
@3 ® =3 © ® 3
J;()f +xcosx+tan5x+1)dx -
2
T
@A) 5 B) ©) 0 D) 2
J-OZ vtan x ++/cot xdx =
n
T 2 T
(A) ﬁ (B) E ©) 24 2 (D) None of'these



28.

29.

30.

31.

32.

33.

34.

3s.
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ah y = cosx, x-3T8T 3R x=—§ R x=§@rﬁi &9 & 4% Tl

T T
Area included between the curve y = cosx the x-axis and co-ordinates X = 5 and x = 5 is

(A) 2sq.units (B) 4sq.units (C) 65sq.units (D) 8sq.units

X+y

. dy
FHAchel HH[ch{U] E:e <hl Ush Bl %l

@ .
The general solution of the differential equation d_ic} =eis

(A) ete=c B) e +te’=c (C) e"+te=c D) e'+e’=c
y2=2c(x+2x/2)caﬁqa€Wwé,ﬁﬁﬁqﬂﬁﬁaﬁw—@maﬂwqﬂmwwﬁmfmﬁ
e YHR &1 BAT?

The differential equaion representing the family of curves y=2c ( x+2Ve ) , Where c is a positive parameter is of

(A) orderl (B) order2 (C) order3 (D) order4
x o f&g 9 o fau x(7+7+ZjQEFW|§Eﬁ@T%

=

For which value ofx, x ( i+j+ kj 1S a unit vector

“w 5 ® 5 © *% o
WA g2~ j 43k I =43 +2k P S BT B sine

The sine angle between the vector 222?_;+3z and Z:7+3;+2Z is

&) o ®) © P ©) =19

T (1) a=4i+3/ +4k 3R (and) b=37 +2k A (then) | px24 | is

(A) 18 (B) 20 (C) 22 (D) 25

ad x =0 3R y=0 2

The planex=0and y =0 is

(A) 9IEHR 2 (are parallel) (B) @—{Fﬁ o @Ed (are perpendicular to each other)
(C) z-3181 H Wfd=adT (intersect in z -axis) (D) 99 ¥ i & (None of these)

o x=1 y-2 z-3 x-1 y-2 z-3
R M e I




36.

37.

38.

39.

40.

x-1 y-2 z-3 x-1 y-2 z-3
e

(A) HAMR (parallel)(B) fawdaea (skew) (C) Wid=sal (intersecting) (D) None of these
T SISl I hehT ST 1 S W WH &G GEA U i Wil B

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

The lines

1 1 1
O ® 3 © < ©) 0

IfE P(4 U B)=0.8 3R P4 B)=03 P(Z)+p(§):

If P(4 U B)= 0.8 and P(4 M B) = 0.3 then P(Z)+P(E) =
(A) 0.3 B) 0.5 (C) 0.7 D) 0.9
|few [, SR ) W o TR Wi R €

A unit vector perpendicular to both 7 + ; and 7 + Z is equal to

> 5 > N i+j+k i_j+k
A i—j+k B) i+j+k ©) 3 (D) NG
x-1 y=-2 z PPN o
peCi| T T, ™ 3x—y+z=07%% g fag W e 22
) oox—-1 y=-2 =z
At what point does the line T -2 "o cut the plane3x—y+z=0
(A) (0,0,0) (B) (1,2,0) (©) (O,1,1) (D) None of these

Tgfemeh =R x 1 WEA RN T 4 3R 28, 99 P(x=1)®

The mean and variance of a random variable x having a binomial distribution are 4 and 2 respectively, then P(x

=1)is

1 1 1 1
@ 5 B) 1 © 3 ® 5

119

| ANSWERS |

(A) 2. (A) 3.(B) 4 (D 5 (C) 6.(B) 7. (B) 8 (C) 9.(B) I10.
11. (D) 12. (C) 13. (B) 14. (C) 15. (A) 16. (C) 17. (B) 18. (D) 19. (D) 20.
21. (A) 22. (D) 23. (B) 24. (A) 25. (B) 26. (B) 27. (A) 28. (A) 29. (B) 30.
31. (C) 32. (A) 33. (C) 34. (B) 35. (D) 36. (A) 37. (A) 38. (C) 39. (A) 40.

(B)
©)
(A)
(B)
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

qug : 2 Her 05 fame
Time : 2 Hours 05 Min.

quTieh : 60

Full Marks : 60

oTg] I U+

(Short Answer Type Question)

Y9I G 1 ¥ 8 d% ol SUUF YRR % €| YAF ok foau 4 fw frwif@ 2

Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks.

. 1+ o
1. fag + & (Prove that) : 2tan’11—x+s1n !
—-x

2. AR A{

1—x?

2

=7
1+x

-2 10
_2} qn 1{0 Ja“rkmmﬁmﬁm/ﬁ=k/1—2l

3 2 10
IfAIL _2} and 1{0 J find k so that 4>= k4 21

x+1l x+2 x+a
fag ® | x+2 x+3 x+b|=0 &l ab,cAP. ¥ Bl
x+3 x+4 x+c

x+1 x+2 x+a
Provethat| x+2 x+3 x+b |=0 wherea,b,caregiventobein A.P.
x+3 x+4 x+c

1 X -1
—=tan Xx

: X _
HHIRLOT & A (Solve the equation) : tan 1§+ tan™ >

d .
AfE y = tan ' (sec x + tanx) T d—i: EARIERECAS

dy

Ify=tan"'(sec x + tanx), then find o

TARed 1 (Integrate) Icot 6log(sin6)do
Ifg (2?+67+27zjx(?+k;+uzj20 A TA P H AHE FG R

Findxandpif(z?+67+27%)x(?+x}+u%j=0

8§x4=32
8§x4=32
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8. & facEl & 2l W 771 90 5T ot @ IR 39 uiel o & aRwg €1 U U Ages Al W Sl 2l

THh TGS €F &1 Wfashar el Safe I @@ € fF 9% T A 2

A player has 7 cards in hand of which 5 are red and of these five 2 are kings. A card is drawn at random. Find
the probability that it is a king, it is known that it is red.

3T I 9=

(Long Answer Type Question)

T FE 9 W 12 9% Y SO YRR o T Uk o fau 7 o fuifa 2 4x7=28
Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 x7=28
9. & H (Solve) : ydy—(1- x> —y*)xdx =0
10. @™ 91l (Evaluate) : _[Onlog(lntcosx)dx
11. Ifthepoint (1,1,P)and (-3,0,1) be equidistant from the plane : (37 + 47 -12 ;c)j +13 =0 then find the value
of P.
12. =JAqHIHIOT e SAfYhdd z = x + 2y
Safeh x + 2y > 100, 2x —y <0
2x +y <200
xy=0
Minimise and Maximise z =x + 2y
Subjectto x +2y>100,2x -y <0
2x +y <200
x,y=>0
ANSWERS
1. Weputx=tan6 when
2tan*11+—x:2tan*1 I+ tan9 =2tan”' tan(£+6j :2(£+6j:£+26
l1-x l1-tan® 4 4 2
2 _ 2
sin”! 1 x2 =sin"' w =sin"' (c0s20)=sin"' {sin (E—ZGJ =I 20
1+x I+tan” 6 2 2
l+x . ,1-x* (=m T
2tan”' ——+sin”’ =|=+20|+|=-20|==
Hence 1-x 1+ (2 j (2 j
2.

5 3 213 =2 9-8 —6+4 1 2
Wehave 4" =4-4 = = =
4 214 2 12-8 —-8+4 4 4
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5 1 -2 10 1 =20 12 0 1+2 -2+0 3 2
A +21 = +2 = + = = =4
4 -4 0 1] |4 4] |0 2] [4+0 —4+2| [4 2
Hence k=1
3. ByapplyingR,— R+ R;—2R,and R,—> R,— R,

0 0 a+c-2b 0 0 0
WegetAZ -1 -1 b—c = -1 -1 b-c|=0
x+3 x+4 X+c x+3 x+4 x+c

Since a,b,c are in A.P.

4. From the given equation

X X
7+7
tan”! 3 2 =tan'x
X X
1-2.=
32
tan™' >x tan~' x
:> =
6— x*

Provided — = <1 i.e.®<6
rovide 3 2 1.€. X

Sx
6—x’ -
S5x—x(6-x)=0
x(5-6+x°)=0
x=0or,x’-1=0

R

x=0or,x==*1

Hencex=0, 1 or—1.

1+sinx T X
5. Since s€cx +tanx + = tan Z+E

COS X

y=tan" tan(E+£j =L
4 2 4 2

@y_1

dx 2

6. Letlogsinf=z

1
Differentiating, < 0d0 = dz
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= cotbdo=dz

2
z

I:Izdz=?=%(logsin6)2 +c

Let a=2i +6/+27k and =7+ +1k

i j k
then axb=2 6 27 =i(6u—27k)—j(2u—27)+k(2k—6)
I A p
Hencezxzzo
= 6u—-27A=0 ...>1)
2u—-27=0 ...>1)
and 2L -6=0 ...(>111)

(i) =>2A=6=>A1=3
. 27
(i) =>2u=27= sz
These values of A and p also satisfy the equation (i).
27
Therefore L =3 and K = B

Let 4 = Event of Red card
B = Event of king

thenn (4)=15
again A N B = Event of Red card and king
nAnNB)=2
P(Ej _n(AnB) 2
A n(A) 5
The given equation may be written as
yﬂ =(1-x")x—-xy°
dx
dy 2 2 .
—+xy =1-x")x
= Yoot ( ) ..(0)

dy dz
ino 12 = 2
Putting y” =z so that 2y o dx

the equation (i) becomes

%'%-I-XZ:(I—XZ)X
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= %+2xz=2(1—x2)x

which is a linear differential equation
Here P=2xand O = (1 —x°)x

[.F=J. Pdx =I 2xdx = e*
Hence the solution is
zoe" ='[2(l—x2)-xex2dx

To evaluate the R.H.S. of (ii) we put x> = so
that 2xdx = dt
RHS of (ii)

- J.(l—t)e’dt = J.(et —te' )dt

- _[e’dt —Ite’dt

= —[te’ —J-l-e’dt}
=e' —(te'—€')
=e'—te'+ ¢
=2e'—te'

=e'(2-19)

=" (2-x7)
Hence (ii) becomes

zre" =(2-x")e" +c
= z=(2-x")+Ce™
= Y =(2-x")+Ce

10. Let /= "log(1+cosx)dx
-[’ log(Zcosz %) dx
= IO“[logz +logcos’ %} dx
=Ion(logZ)dx+Ion2logcos§dx

n X
= n10g2+2J.0 logcosde
= log2 + 21,

...(ii)

..(1)



11.

x
In 7, Put EZt so that dx = 2dt

I, = Iflogcost-Zdt = 2'[0510gcosxdx

Hence from (i)

I:n10g2+4j'0510gcos" dx =n10g2+4{—%10g2} =nlog2—2mnlog2 =-nlog?2

A WA on=d® @R Z@wwaﬁa@@=‘d=3ﬂ

el THaA 1 HHIHO €, r-(Si +4j—12kj+13=0

= (iz i]—gkj—_13 -1

13 13 13 13
fag (1,1,p) % fag
- oS> - - -13
| +j+pk,d=—-=-1
J TP 13

> 3,+4]—12k 3z+4]—12k _3i+4j+12k  3i+4j+12k
‘31+4]+2k‘ Jo+16+144 J169 13

NP (37+47—127€j
N a-n:(i+j+ij- _3+4-12P _7-12P
13 13 13

o [=13 7-12P | | 12P=20
9 i gl ~la—an ‘_’ 13 H 13 ’

fog (-3,0,1) 1 <=M H

—

a=-3i +k

- o ( E aj 3144712k | -9-12 21

an=|-3i+k|- = =
13 13 13
e 5t =] d—aon |-| 22 L
(i) T (i) § YLALER,
’ 12P-20 ‘_g
13 13
12P-20 8
= 13 13

= 12P-20=+8
= 12P=128,12

125
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7
p=L1
= 3

First of all, we graph the feasible region of the given system of in equations.

The feasible region is the shaded region determined by the given system of constraints. We observe that
the feasible region FEBD is bounded. So we use corner point method to determine the maxi. and min. value of

Z.
The co-ordinates of the corner points F,E,B,D are (20,40), (50,100), (0,200) and (0,50) respectively.
Now we evaluate z = x + 2y at each corner point.

Hence the max. value of z is 400 at the point (0,200) and the min. value of z is 100 at each of points (0,50) and

(20,40) and thus the min. value of z is 100 each of the points on the live segement joining the points (0,50) and
(20,40).

. Corresponding of
Corner point

Z=x+2y
(20,40) 100
(50,100) 250
(0,200) 400 « Max.

(0,50) 100 < Min.
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SET-10
|OF ;1 et 10 T quTieh : 40
Time : 1 Hours 10 Min. Full Marks : 40

Qs - | (g 9w)

SECTION-I (OBJECTIVE TYPE QUESTIONS)

Yo & 19 40 9 Fr= | fRu e =R fashedi § 9 U & I wEl 81 UF U o 6l I

1 I difer H fafed 40 x 1 =40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that
correct option from given options. 40 x1=40

% 1
1. STehel HHIHIT (d—zy] 3:(y+%]2wm3ﬁ'{aﬁ%ﬁnﬁﬁaﬁ'—r%?

de X

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

DO —

2
d*y A dy
The degree & order of differential equation — = ( y+ d—] is which of the following?
dx X

(a) 4,2 (b) 2,4 (c) 3,4 (d) 4,3
2. st wAETT (2 +1) Y/ )2 11-0 & 7w F A A B 22
(@) y=2+x? (b) y=(1+x)/(1-x) () y=x(x—-1) (d) y=(1-x)/(1+x)

The Solution of the differential equation (x2 + 1) b et y2 +1=0is which of the following?

(a) y:2-i-x2 ®) y=(1+x)/(1-x) ©) y=x(x-1) (d) y=(10-x)/(1+x)
5 x2
3. .[3 x2_4dx:?
(a) 2—10ge(§J (b) 2+loge[gj
(©) 2+4logZ—4logZ+4log2 (d) 2—tan_1(175j

4. g fomes wenfrer Wfewt F9R1: 607 +37, 401 -8,xi— 52 &, ¥ & afe x o1 7 f1 o 9 forwrn
TR 7?2
(@) —40 (b) 40 (©) 20 (d) —20
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The point with respective position vector 60; + 3}', 40i - 8}',x§ - 52}' are collinear if x is equal to which of the
following?
(a) —40 (b) 40 (c) 20 (d) 20

5. WRE ajitayjrask SR bi+byj+byk TH TR F THEA T A

(a) %22_2223_3 (b) ayby +arby +azby =0 (c) ayby +byay +azhy =0 (d) TTH H FIE T
1 2

The vector al; +ay } + a3lAc and bl; + bz}' + b31Ac are perpendicular to each other if—

(@) % = Z—z = ;—3 (b) by +ayby +azby =0 (¢) ahy +byay+asby =0 (d) None of these
2
6. g A (3,4,-7) 3R B (1,-1,6) ¥ TORA drell T@ w1 |igyr el - o & & 82
@) r=QGi+4j-Tk)=r(i—]+6k) (b) r=(i—j+6k)+A(3i—4)+7k)
(© r=3i+4]—Thk+M(=2i—5)+13k) (d) 3 ° =+ T
The vector equation of the line through the points A (3, 4, —7) and B (1, —1, 6) is which of the following?
@ r=QGi+4j-Tk)=r(i—]+6k) (b) r=(i—j+6k)+A(3i—4)+7k)
©) r=3i+4)-Thk+\(=2i—5]+13k) (d) None of these
7. 9% 1 T Tehish! g€ € dl i T 8?2
(@) 12=1 (b) [1=0 © =2 (d [11=5
If I be a unit matrix then which is true?
(@) 12=1 (b) [1=0 © =2 (d) [11=5
8. T Tx+4y 2z +5 =0 3Nt &1 fGep s 8?2
(@ (7,4,5) (b) (7,4,-2) () (7,4,2) (d) (0,0,0)
The direction ratio of normal to the plane 7x + 4y — 2z + 5 = 0 are which of the following?
(@ (7,4,5) (b) (7,4,-2) () (7,4,2) (d) (0,0,0)
9. IfE T Y x_lxl YTV _ZTA R ax+bytez+d=0 % AR © A HHE-91 98—
m n
a b ¢
@ S=—=— ) al+bm+en=0  (© al’+bm*+en® =0 (@) @’ +07m? +cPn? =0

—xl :y_J’I :Z—Zl
m n

If the straight line al is parallel to the plane ax+by+cz+d =0 then which one is correct.

a b c
@ F="—=" (b) al+bm+cn=0 © al®+bm®+cen’ =0 (&) a1 +b?m? +c*n? =0

10. | 54 -3k 3R 34 +7k 1 A [OAHSA €2
(@ 10 (b) —10 (c) 15 (d) -15
The scaler product of the vectors 5;+}_31; and 3;—4}'+71Ac is—
(@ 10 (b) —10 (c) 15 (d) -15
1. A& gh=0, T HF-T1 T &7



12.

13.

14.

15.

16.

17.

18.

19.
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@ alb (b) allb © a+b=0 @) a-b=0
If @b =0, then which is true?

@ alb (b) allb © a+b=0 @) a-b=0
d

)G =

@ f(x) (b) f(x) © f"(x) (d) f(x)+c

tan_lé-i-tan_llz—l:tan_la, ‘1 7H = A 9 e R?

1 b 3 Q1
O ® 5 © 5 @
tan”! %-ﬁ- tan™! 12—1 —tan ' a , ‘a’ the value of a is which of the following?

1 )l : 0
O ® 5 © 5 @
sin(tan_1 X),|x <| =7
@ ) — © — @ —

1-x? 1—x2 \/1+x2 \/I-i-x2
tan~! 2x > = ?

1-x
(a) 2tan~! X (b) 2cos_1 X (c) 2sin_1 X (d) None of these

R T T 39 YR ¢ o oRBAR 3R had afk o,p R o 8 Wl o, Th 90 H e @0 €
T R T2

Let R be a relation defined as aRBif o is perpendicular to 3 where @, are straight lines in a plane, then the
relation R is—

(a) Reflexive (b) Symmetric (c) Transitive (d) None of these

7 b R={(1, 3), (4, 2), (2, 4),(2,3). 3, 1)} §H==T A= {1,2,3,4} T Teh TR 2 @ W g
LetR={(1,3), (4,2),(2,4), (2,3).(3, 1)} bearelation on the set A = {1, 2, 3, 4}. The relation will be :

(a) A Function (b) Reflexive (c) Not Symmetric (d) Transitive
fexk =
(@ 0 (b) 1 © [k} (d) None of these

W 7= (4i—))+5Qi+)—3k) 3 r=(G—j+2k)+1(—3]+2k) o s 1 HI0 B2
3n K 27 b
(@ > (b) 3 (© 3 (d .

The angle between the lines 7 = (4; —}’) +5 (2? +}' - 31}) and 7= (f —}' + 21}) +1 (f - 3}’ + 21Ac) is—
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3n T 27
(@) > (b) 3 (© 3 (d —
20 Y Sl Y2 27t g 22 Vo4 275 & i e o 87
2 3 4 3 4 5
@ - ® © 5 @ 3
The shortest distance between the lines x| = y=2 = 24 and x—2 = y—4 = 223 is—
3 4 3 4 5
1 1 €
@ ® s © 73 (d)
21. AR P(A)=>.P(B)=L. P(AnB)=— T P [i,jz
8 2 4 B
1 o1 3 N
O ® 5 © @
3 1 1 A’
If P(A)==,P(B)=—,P(AnB)=—,then P | — |=
(A)=3.P(B)=1. P(ANB) = 2
1 o1 3 NE
@ ® - © @ 5
22. U f5Ug 927 o WA SR GO Ul 6 3R 4 ¥ fer A (WEet) o AE R?
(@ 18 (b) 12 (c) 10 (d 9
The mean and varience of a bionomial distribution are 6 and 4 respectively. The parameter n is—
(@ 18 (b) 12 (c) 10 (d 9

23. W fgug 5eq o feer TR (W=at) » 3R P % 16 3R %‘%?ﬁ SEh A T gm?
(@) 2 (b 2 © 242 (d) 4

1
The parameter n and P of a bionomial distribution are 16 and 5 respectively then its standard deviation is equal

to—
(@) 2 (b 2 ©) 242 (d 4
2 ||
24, j_G:?
(@ 1 (b) -1 © 0 (d 2

LG R

25, [ SO
00+ f(1-x)

(@ 0 (b) % (© 1 (d) None of these

26. J"_T/T% sin® x dx =?
2



27.

28.

29.

TC
(@ 0 (b) Py
f@x+3ydr=2
6 4
@ @x+3° ) Qx+3t
6 8
eyt [0 g Dy
1+cosx dx
-1 1
— b) —
(@ 2 (b) 5
1fy=tan_1,/1_Cﬂ then & =9
1+cosx dx
-1 1
— b) —
(@ 2 (b) 5

gfg x+y=sin(x+y) al ﬂ:?
dx
@ -1 () 1

. d
If x+y=sin(x+y) then D _q
dx

(@ -1 (b) 1

(© 1

6
(2x+3) te

© —3

©

1+x

©

1+x

© sin? (x+y)

©
’ sin2 (x+y)

30. 9f€ P (A)=08,P(B)=05 3R P(%)zOA?ﬁ P(%):?

31.

32.

(a) 0-32 (b) 0-64

() 0-16

If P(A)=08, P(B)=05 and P [g] _0-4then P (%J _9

(@ 0-32 (b) 0-64
sin 30° cos30°|
—sin 60° cos 60°|
(@ 1 (b) 0

2 3 4
ok (5 6 8 | 1 HH @2

6x 9x12x
(@ 0 (b1

2 3 4

Value of the determinant |5 6 8 is—

6x 9x12x

() 0-16

© 3

(c) 256x

I-cos(x+y)

I1—cos(x+y)

(d =

(d) None of these

(d) 39 9§ wig T

(d) None of these

(d) 39 9@ wig T

(d) None of these

(d) 025

(d) 025

1
@

(d) 256x2

131
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@ 0 (b) 1 () 256x (d) 256x>
33. A ATH o oo € foF AZ=A @ (1+A)Y —7A FT UA B2
@ A () 1-A © 1 (d) 3A

If A is a square matrix such that A? = A then 1+ A)3 —7A is equal to—
(@ A (b)) 1-A () 1 (d 3A

34. Which of the following is a scaler matrix?

000 0
00 b |00 0 00 0 d
ORI o [0 0 0] © |00 0 @ o
35. J.tanzgdx:?
X X X X
(a) tanE—x+c (b) tan5+x+c (c) 2tan5+x+c (d) 2tan5—x+c
36. J‘Sin\/;dxz?
X
(@) 2cosx +c (b) —2cos/x +c © _COZS\/;+C ) COSZ‘/;JFC
12 o
37. At A—[z J,?ﬁ adj (A) =2
1 -2 21 1 -2 -1 2
@[3 73] o 3 1] © |33 @[3 2
IfA:B ﬂ,thenadj(A):‘?
1 -2 21 ) -1 2
@[3 73] o 3 1] © |33 @[3 2
38. T y=sinx o Tag (0, 0) W ANerE 1 FHHT 82
(a x=0 (b) y=0 () x+y=0 (d x—y=0
The equation of normal to the curve y = sin x at (0, 0) is—
(a x=0 (b) y=0 (c) xty=0 (d x—y=0
39. AR siny=xsin (a+y), @A Z—y=?
X
@ —Szinza ) S a+y) () —ne_ (@ Sty
sin”(a+y) sina sin (a+y) sina
If sin y = x sin (a + y), then ﬂ:?
dx
@ sin2a b) sinz(a+ ») © sina (d) sin (a +y)

sin?(a +y) sina sin (a+y) sina



© -

1+x 1+x
ANSWERS
1.—A) 2D 3D 4—A) 5—B) 6.—(C)
11—<A) 12—B) 13—C) 14—D) 15—~<A) 16—(B)
21—C) 22—~A) 23.—-C) 24—4A) 25—B) 26—A)
31—A) 32—A) 33.—C) 34—4A) 35—~D) 36—(B)

(d) None of these

133

7—(A)
17.—(C)
27.—(C)
37—(A)

8.—(B)
18—(A)
28.—(B)
38.—(C)

9.—(B)
19.—(B)
29.(A)
39.—(B)

10.—(B)
20.—(B)
30.—(B)
40—(A)
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@os - |l (R -ags =)

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)
wHT ;2 der 05 faee quTieh : 60
Time : 2 Hours 05 Min. Full Marks : 60
g I 9

(Short Answer Type Question)

S GEA 1 W 8 Tk oY SUUd UK oh &1 Y oh fau 4 e fawifa 2 8x4=32

Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8§ x4=32

11 dx

2
1. I x=a[l+t ] 3ﬁ'{ y=12—tz?ﬁ Qiﬂﬁaﬁl
-t

2
1+¢ 2t
Ifx=a > andy=—2ﬁndﬂ.
1—t 1-t dx

2. @@ & sinx (1 + cosy) 1 SAFHTH AH ng R 7?

Show that the maximum value of sin x (1 + cosx) is at x = g .
3. URFST G 1 ST H AR [21 ﬂaﬂmﬂﬁﬁﬁ?

Find inverse of the matrix [21 ﬂ using elementary operations?

4, T gl § 39%T 3R 6 HIed 7S ¢ SEfeh S H H 6 he S 3 hTed 11 {1 Teh e T Sl @ AR
IEH § Tk g Fepten wran 1 bl T TS o I9el B i Wifdehar s @2

A bag contains 3 white and 6 black balls while another bag containg 6 white and 3 black balls. A bag is selected
at random and a ball is drawn. Find the probability that the ball drawn is of white colour.

5. a s b A Wi % forw, fag X B [a+b|<[al+]5|

For any two vectors a and B,Provethat‘a+b‘ﬁ|a‘+|b|

. b+c a a
6. (UM A1 &) Evaluate | b c+a b
c c a+b

7. x% WM o faU g &, sin[sin_1%+cos_xx]:1

| _
Solve for x, sin (sm 1g+cos xszl



135

X
8. jf € (1+xlogx)dy F1d
X

X
Find Le c (1+x logx) dx
x

o I99T aH

(Long Answer Type Question)

U5 G&A 9 W 12 9k <6 I8 YRR o ol YAF o fow 7 ofw fruifa 2 4x7=28

Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 x7=28

9. Y@ x;“:%:zia R XT“:%:Z;“ ! Ui el 3R Y x;aJIb:Z_;“ & TR

W@ T THHOT Jd R

. . . . . . - + + +
Find the equation of the line intersecting the lines al 1 ¢ - % =Z 1 2 and = 1 ¢ - % =Z 5 ? and parallel to the

x-a y-b z-2a
2 1 3

line
/2 . . =y
10. IO (2 logsin x — logsin 2x) dx AT <l

. /2 . .
Find j(;[ (2 logsin x —logsin 2x) dx

1w (2 Doy =
dx xz—l

2
Solve (x“ —1)—+2xy =
( )dx y 2

12. LPP %l B L
ATYHAHIHT Z = 30x + 25y
SEICY 3x+3y<18
AR 3x+2y<15,x,y20
Solve the LPP
Maximize Z=30x+ 25y
Subjected to  3x+3y <18
and 3x+2y<15,x,y2>0

2
1. Given xX=a 1+t2 :a[—1+ 22j
1-t¢ 1-t¢

Differentiating w.r.t ‘¥’

ANSWERS
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& a{0+2~—_12)2 '(—2t)} dat

dt (-t (1-1%)?
Al y 2!
S0, =
1-12
25 . 2
dy (1-t7)-2=-2¢t(-2t) 2(1+¢t7)
: —_— = =
dt (1-1)? 1-1)?
Q_dy/dt_z(lﬂz)x(l—tz)z_1+12
dx dx/dt (-2 4at 2at
2. Let y =sinx (1+cosx)
dy . .
— =cosx (I1+cosx) +sinx (—sin x)
dx
= COSX+C0S2 X —Sin’ X = COS X + C0s 2x
2
—;:sinx—Zsian
dx
s d2y i 27
From (iii), at x = —, —=— = —sin——2sin—
3 ax?
Y
= -2—=—"""<0
2 2 2
Hence, y=sinx (1+cosx) has maximum value at x = %
_|12 5
3. Let A—[l 3}
Now, A=IA
2 5]_[1 0
Then, 3}‘[0 1}"*
[We use elementary row operation]
1 2]_[1 ~1 .
= I 3}:[0 1}A [Applying Ry - R —R; |
12 3 -1 .
= 0 1}:[71 Z}A [ApplylngR2 —>R2—R1]
10 3 -5
= 0 1}:[71 2}A [By Rj > R —2R; ]
= I=BA, where B _31 _25}

<[
5]

1_p_[3
A fB_L

()

(i)

...(iii)
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4. Given that, Bag-1 Bag-1I
White 3 6
Black 6 3
Let E| = Event that bag I is selected

E, = Event that bag II is selected
E = Event that the ball drawn is of white colour

1 1
So, P=(E{)=—, PE,))=—
(Ep) 2 (E2) 5

3
Also, P (E/E) = P (ball drawn is white when bag I is selected) =9

6
P (E/E,) = P (ball drawn is white when bag Il is selected) = 9

By total propability theorem
Required propability = P (E) - P (E{) + P (E,) - P (E/E,)

13,16_9_1
29 209

+

- 18 2
5. la+bP=(a+b)-(a+b)
=a-a+b-a+ta-b+b-b
=laP +a-b+a b+|b?
=laP +|bP +2(@a-b)
<laf +|bF +2]al-|b|  [|a-b|<|al|b]]
=(al+|b])?

la|+|b|<|al|+|b]

b+c a a o —2¢ -2b
6. | b c+a b |=|b ct+ta b [ByR1—>R1—R2—R3]
c c a+b c ¢ a+b
110 -2c¢ -2b
=—|o c(c+a-b) b(c—a-b) [Bsz —>CR2—bR3]
Clc c a+b

= éC (=2bc)[c—a—b—(c+a—b)]|=(-2bc) (-2a)
=4 abc

(.l _
7. Given, sin (sm 1g+cos lszl

(.l -1 . T
= sin|sin” —+cos  x |=sin—
5 2

= sin_ll+cos_1x—E
5 2
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X
8. Je—(l+x10gx)dx=jex l+10gx dx
X x

= J-ex (f'(x)+ f(x))dx where f(x)=logx

=’ f(x)=e".logx

X e
Lee— (1+xlogx) dx = [ex logx}1 =¢%loge® —elogl
X

=e
9. Let AR X4 Y _Ztd
1 1 1
CD:x+a:X:Z+a
1 1 2
Let P (x1 y1 zl) and Q (x2 y2 22) lies on AB and CD respectively.
x|—a z1+a
Now, 147 274 =1 (let)
1 1 1
Let, xp=a+n,y;=n and z; =1 +a

Xy +a n+a

1 1 2

Xp =—a+r,y) =n,z3 =—a+2n
So, direction ratio of PQ are (xy —x1, y2 =¥, 23 —21)
ie. (m —n-2a,m —n,2rn —n -2a)

-a _y-a z-za

Since, PQ is paralled to line al 1 3

mn—n-2a - 2r —n-2a
2 1 3
Solving, we getr{ =0

. x1=a,y;1=0,z,=a
Hence, equation of line passing through (x| y; z})

i.e. (a, o, a) and paralled to al

—a_y-a_z-2a . x—a_y
1 3 2 1

T/
10. Let, 1= jo 2 (2 log sin x — log sin 2x) dx
A . .
= .[0 2[(2log sin x —log (2sin x - cos x)] dx

T
= J‘OA[Z log sinx —log 2 —logsinx —log cos x] dx



11.

12.

L7
= .[0 2 (log sin x — log 2 — log cos x) dx

= J‘(;% log sin x dx — .[;% log 2dx —J‘;% log cos x dx

=J‘(:%log sin x dx —log?2 I(:%l “dx — J‘;%log cos [%—xj dx

[ J-(;lf (x)dx = J-(;lf (a—x) dx}

= J‘(;% log sin x dx —log2 [x]:)% - J.(;% log sinx dx

=—(10g2)(g—0j

Hence, 1= —g log?2.
The given differential equation can be written as

QJF 2x 2

y=
dx % (x2 —1)2

This is a linear defferential equation % + py =Q form
X

Where P= 2x andQ:#
X2 -1 (x* —1)?
2x 2 2
Now  LF.= | T—dv = Jog (x* ~)=x? -1
e x° -1

So, the solution is given by

nyF:I(QxIF)dx+C

or, y(xz—l):j %x(xz—l) dx+C
(x*=1)
=2 L gevc=2-Loog e
(xz—l) 2 X+
2 x—1
or, y(x* -1 =log|—|+C
x+1

hence the solution.
First, we draw the lines
3x+3y=18 (D)
and 3x+2y=15 (2)
The shaded region OCPB is the feasible region.

The vertices of the feasible region are C (5, 0), P (3, 3), B (0, 6) and O (0, 0)

139
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By solving (1) & (2) we get co-ordinate of corner.
The value of z=30x + 25y at the corner points are as :

z=30x+ 25y
At 0(0,0),Z=30x0+25%x0=0
At P(3,3),Z=30x3+25x3=90+75=165
At C(5,00Z=30x5+25x0=150
At B(0,6),Z=30x0+25%x6=150
Clearly maximum Z is 165 at (3, 3) i.e. whenx=3 and y =3

D(0, 15/2)

P (3, 3)

A(6,0)

O

e
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