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Section-A

(Objective Type Questions)

Question Nos. 1 to 100 have four options, out of which only one is
correct. Answer any 50 questions. You have to mark your selected

option on the OMR-Sheet.
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(B) xlog | x| + k
D) x +k Ans.—(A)
(B) kK — cos x
(D) tan x — k Ans.—(B)
(B) kK — sin 66
(D) k + =sin 60 Ans.—(D)
(B) %log | sec 2x | + k
(D) log | sec x | + k Ans.—(B)
1
(C) 1 (D) -3 Ans.—(A)
(c) -1 (D) 2 Ans.—(B)
(C) &= e (D) e+ e Ans.—(C)
b
€ 2 (D) ab Ans.—(A)
1
(Giiy 1 (D) 4 Ans.—(B)
XZ
(B) ?+ x+ k
2
(D) "7+ 2x+k Ans.—(B)
(C) 2 (D) -1 Ans.—(A)
3
(C) 2 (D) ﬁ Ans.—(A)
(B) tan™ (&™) + k
(D) x + k Ans.—(A)

MATHEMATICS
1. I%=
(A) log | x | + k
(C) e+ k
12. [sinxdx=
(A) k + cos x
50x 1 =50 (C) —tan x + k
13. [cos66 do=
(A) k + sin 66
1313 (D) —13e!3* AHS.—(C) (C) k — 6 sin 60
14. [tan2x dx =
4 x (A) %logl’ran 2x | + k
| 6 W (C) 2 log | sec 2x | + k
1
—ésin% Ans—(C) 15. [x’dx=
0
1
(A) 3 (B) o
2 sin 2x n/2
1 16. | sinxdx=
— S sin2x Ans.—(C) 0
K (A) o  (B)1
b
17. [e’dx=
), - ’
35 3 (A) %ex (B) A
3.cot= Ans.—(B b
cot3 ns.—(B) o e
(A) b—a (B) b+ a
3 3 & 1
x (D) 16x Ans.—(C) 19.4 [ B
0
1
(A) 0 (B) 3
1 S
Ao (D) 7~  Ans.—(A) _
4x 4x 20. | ’; — 11 dx =
sin 20 (D) — sin 20Ans.—(C) (A) Xtk
X
(C) 5~ 3 k
3 sin®6 cos O n
3 cos? 0 sin O Ans—(C) 21. [tanxdx=
(A) O (B) 1
n/4
2 tanx 22. | sin®xdx=
2 tan x sec? x Ans.—(D) =
(A) O (B) 1
2 3,
gx k .[ dx -
23. [v =
5 3 _ (A) tan™ (") + k
2” Tk e (C) log | e* + eI + k
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3x = - - —
[(4e> +1) dx S s e
(A) e + k (B) %esx tx otk (A) 3 (B)5 ©) 2 (D) 1 Ans.—(A)
1 =il
(C) 12e¥ + x + k (D) 12¢> + k Ans.—(B) = 39. I*f':—z"dx =
0 X
3.[\/;dx= 72 72 72 72
(A) 2x% + k (B) 4x® + k (A) 5 (B) = (c) e (D) 32 Ans.— (D)
(C) 3x¥2 + k (D) 6x¥2 + k Ans.—(A)
- - - - - - - -
[ dx __ _ 40. f a=i+2 jand b=2 i+ j then the value of | a+ b |is
Ji=x?
A B © 2 D Ans.—(C
(A) tantx + k (B) sin'x + k () ‘/E & 2\/5 © 3‘/_ ¢ )_)4‘/5 =
(o) e er = i D) feos = s == (R 41. The unit vector in the direction of the vector i+ j is
1
2 dx= - -
I1+4x2 8 i+ 2—.’+3‘f
(A) tanx + k (B) log | 1 +4x2 | +k (A) N (B) e/*3J
(C) tan™2x + k (D) sin™2x + k Ans.—(C)
f cos® x +sin® x dx = (C) i— j+k (D) 27_37 Ans.—(A)
cosec x y
(A) k + cosec x (B) k — sin x 42. The solution of the differential equation %+ y=1 y#1is
(C) k + sin x (D) k — cos x Ans.—(D) (A) y =1+ e~ (B) y = de*
3[dx= (C) y = Ae*+ 1 (D) y =1+ Ae> Ans.—(A)
(A) 3x + k (B) 3 +k 43. The integrating factor of the differential eqation
1 dy .
C) 3 +k (D) 1+k Ans.—(A) I T2y =cosxis
d . (A) er (B) e—2x
E(a )= (C) Yei&” (D) none of these Ans.—(A)
- -
a’ 44, 5 i =
(A) @ (B) Togz  (C) aloga (D) x log & Ans.—(C) b B B
The solution of the differential equation x dy + y dx = 0 is (A) 20 (B) - 20 (C) 20k (D) — 20 k Ans.—(D)
(A) x=y+ec (B) xy =¢ 45. The distance of the plane 2x — 3y + 4z = 6 from the origin is
(C) x+y=c D) x=y*+e Ans.—(B) ‘ 6 6 6
| Za’x _ (A) E (B) NET (C) J25 (D) V3t Ans.—(C)
o 46. The angle between two planes 2x + y — 2z = § and
(A) sintx + k (B) %l09i11+k 3x —6y—2z=Tis
T n
1, |x+1 A 5 (B)
L e D) J1—x? +k Ans.—(B) A 2
-1 4 -1]| 19
o '“ e () o) o
xX*+4 47. The direction cosines of a line having direction ratios 2, -1, —2
(A) Laint X4k (B) Leost X4k o
= £ w 2,-1_2 B) T T T
(c) %tan‘1§+k (D) tan™ x +k Ans.—(C) PV 3 V147 14714
- - (9) % —%_?2 (D) none of these Ans.—(A)
2i3 )=
- 48. (i—2 j+5k).(-2i+4 j+2k)=
(A) 6k (B) 6 (c)o (D) 1 Ans.—(C) ) 0 (B) 2 ©) -4 D) 6 Ans.—(A)
- -
3j.2k= 49. [xe*dx=
- e2x er
A 6 (B)1 (C) 6/ (M0  As—D) (A) (Rx—1)==+k (B) (x—1)==+k
— - - - ) ( ) ,
(3i+4 j-5k).i= xe™ x +2)e*”
© +k D) —=—+k —(A
A7 (B)3 ©) 2 (D) 0 Ans.—(B) © = ®) = fns.—(&)
(i+ j+k).Ri+3)) = 50. 2i—3 j+5k).(2i+2j+2k)=
(A) 5 (B) 6 (c) 1 (D) 11 Ans.—(A) (A) 8 (B) 2 (C) 4 (D) 20 Ans.—(A)
B WY MATHEMATICS - ENINEI
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51. [f the direction cosines of a straight line are F,F’x then = 4. If x = a cos 0, y = a sin 0 then d_i is equal to

the value of x is (A) tan © (B) —cot®
6 8 9 1 (C) —tan® (D) sec? @ Ans.—(B)
(A) (B) (c) (D) Ans.—(B) d
‘/ﬁ ‘/ﬁ ‘/7_7 ‘/ﬁ 65. If x = at?, y = 2at then d—y is equal to
e e T S Y — - - x
52. (j+ j+k).(i—j+k)x(i+2 j—k)= 1
(4) 0 (B) 2 ) 4 (D) 6 Ans.—(C) (A) t (B) n (C) t? (D) none of these
53. The direction ratios of the normal to the plane 3x + 4y + 5z — Ans.—(B)
6 =0 are 5
(A) 3,4,5 (B) -3,4,5 c6. 2
(C) 3,-4,5 (D) 2, 3, -4 Ans.—(A) ©odx?
54. Which of the following planes is parallel to the plane x = 0 ? (A) 4 (B) 4x (C) 2x+ 3 (D) 2 Ans.—(D)
(A) x = -5 (B) y=0 d
(C) z=5 (D) none of these Ans.—(A) ' @7. d—[cos_i(sin x)] =
55. Equation of a plane parallel to the plane 2x — 3y + 4z = 7 is Y
(A) 2x — 3y —4z=7 (B) 2x — 3y + 4z =11 x
(C) 2x + 4y — 3z = 11 (D) none of these Ans.—(B) (A) -1 (B) J_z
56. Equation of a plane perpendicular to the plane 4x + 3y — z L2
+1=0is sin x
(A) x -5y —11z+7=0B)x—y—z=2 e D) LT-x Ans.—(A)
(C) 3x — 11y + 9z =1 (D) none of these Ans.—(A) 1—x 2
2 5 7 68. Which of the following is an objective function ?
57 6 -8 —2|= (A) z=5x+ Ty (B) x>0
| 3 5 8 (C) y>o0 (D) none of these Ans.—(A)
(A) 0 (B) 1 ) -13 D) 23 Ans—(4) 69 Ihi vgin;m:rg ;}:lue of 11x + 2y subject to constraints x + y <7,
4 13 (A) 77 (B) 14 ©) 0 (D) 14  Ans.—(C)
58. g % _g = 70. The maximum value of x + y subject to constraints 3x + 5y <
- 30,x20,y20is
(A) o (B) 1 () -1 (D) 19 Ans.—(A) (A) 16 (B) 10 (C) 6 (D) none of these
[5 e] Ans.—(B)
3
59. 3|7 g - X_[o 1]:”(8_
- - e 110 %
15 18 5 6
@ |7 8] BN 24] 01 01 08
15 18 —15 6 (A) [1 0] (B) [o 1] (C) l:g 0] (D) [o 1] Ans.—(D)
©) |21 24 D) |21 8 Ans.—(C) 72, x eR, tan'x + cot-x =
3
. 2[; : @n @ % © & o T as—@)
- _ . 73. The principal value of cosec™ 2 is
22 14 22 2 4
(A) 13 4] (B) [6 4] © |6 4] (D) [6 8] Ans.—(D) (A) __Gn (B) % (€) % (D) none of these
2 515 Ans.—(C)
61. [ 8 10 [50] = T4. Which of the following is true in a binary operation 'o' defined on N
- _ byaob=a>+5>?
260 (A) Operation is both associative and commutative
(A) [260 540] (B) | 540 (B) Operation is commutative but not associative
W s Tois (C) Operation is associative but not commutative
() [400 500] D) 900] Ans.—(B) (D) None Of ’.these i ] Ans.—(B)
L 75. How many distinct relations can be defined on the set A = {a,b,c}?
2-35 (A) 2 (B) 2° ()9 (D) none of these
6 0 4|= Ans.—(A)
62.
1 5 -7 4
(A) 12 (B) 24 () 28 (D) —28 Ans—(D) 6. { Vi dx=
23 o =
63. If '4=|:1 4] then adjoint A = (A) % (B) % () % D) % Ans.—(A)
4 _3 2 3 T7. I the plane ax + by + cz + d = 0 is parallel to the line
3 - a4 hen
() [_? _3] (D) [4 2] Ans.—(A) (A) 2a + 3b + 5c =0 (B) 3a+4b+5c=0
(C) 3a+ 4b+ 6¢c =0 (D) none of these Ans.—(C)
S ATNEEE MATHEMATICS T
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If the line va = 9b = Zc4isparallel‘ro’fheline %=%=%
then
(A) da+2b+3c=0 (B) 4a=2b= 3¢
() %= g =% (D) none of these Ans.—(C)
- - 5 o — - o -
(2i+3k).(i+ j+4k)x(3B i+ j+Tk)=
(A) o (B) 112 (C) 126 (D) 192 Ans.—(A)
tan™ %+ tan™ % =
11 12
(A) tan 5 (B) tan 5
120 -1 2
(c) tan 91 (D) tan 91 Ans.—(B)
Ztan"lé
13 14
(A) tan 4 (B) tan 5
= 1 112
() tan” 13 (D) tan™ = Ans.—(B)
Two events 4 and B are independent if
_ P
(A) P(AU B) = P(4).P(B)(B) P(AUB)——P(B)
_ P
(C) P(ANB) = P(4).P(B) (D) P(ANB) =PB) Ans.—(C)
If P(4) =3, P(B) = 0 then P(4/B) =
1
(A) O (B) 3
(C) not defined (D) none of these Ans.—(C)
7 6][10]_
0 -1f|fo 1|~
8 6 7T 0
w (2] o [0
7T 6 10
(C) [0 _1] (D) [o 1] ANS.—(C)

If events 4 and B are independent and P(4) =%,P(/4UB) =%
and P(B) = p then the value of p is

) &

[o](= €1

) [56]® [2]
[xy]=[2x-1 7] =

(A) 5 (D) none of these

Ans.—(B)

L
© 73

00 5 6
(C) 56 (D) 0 o Ans.—(D)

(A) x=3,y=17 B) x=1,y=7

(C) x=0,y=7 D) x=3,y=4 Ans.—(B)
If a square matrix A is such that 34° +24%>+ 54 +I = 0 then
A™'is equal to

90.

AL

92.

93.

94.

95.

96.

97.

98.

99.

1
[x(1—x)°dx =
0

1 5 7 45
(A) 132 (B) 132 (C) 132 (D) 244 Ans.—(A)
If x =% then the value of cos (cos™ x + 2sin™! x) is
(A) é (B) —% (C) %4 (D) none of these

Ans.—(B)

Which of the following matrices is symmetric ?

—-12 -2 102

-21 2 010
(A) > > 1 (B) 005

2
(C) [3 6] (D) none of these Ans.—(D)

If A and B are two events such that P(A) # 0 and P(B/4) =1
then
(A) Ac B (B) Bc 4
(C) B=9¢ (D) A=9 Ans.—(A)
NN .12
sin 5 + sin 13
. —1% o -1 6_3
(A) sin 65 (B) sin o5
© D) Ans.—(B)
st,in2 xdx =
2
(A) 0 ¢BY™1 (@GNS (D) 11 Ans.—(A)

A coin is tossed 10 times. The probability of getting exactly six

heads is
1 7
(B) “C, (5)

@ “c (L)
sl 2

8 10
© “c, (%) @) “c, (%) Ans.—(D)
The sum of direction cosines of the x—axis is
(A) 1 (B) 2 (C 1A (D) 4 Ans.—(A)

The intercepts cut off by the plane 2x + y — z = 5 on the x-, y-
and z-axes respectively are

21, &l
(A) 555 (B) 2,5,5
(C) %,5, -5 (D) 2,1, -1 Ans.—(C)
The minimum value of z = 2x — 3y subject to constraints x +y
<£5,x20,y20is
(A) 0 (B) 10 (C) —15 (D) 20 Ans.—(C)

The distance of the plane 2x — 3y + 6z + 7 = 0 from the point
(2,-3,-1) is

(A) 2 (B) 3 (C) 6 (D) 7 Ans.—(A)

100. The order of the differential equation

7yY (Y
(d_xZJ +2(£J +9y = sin xis

(A) 342 + 24+ 5] (B) —34%2 — 24— 58I (A) 3 (B) 4 (C) 2 (D) none of these
(C) — 342 +24— 51 (D) none of these Ans.—(B) Ans.—(C)
B Y | MATHEMATICS - ERIINI B
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Section-B 2312 1t
. 6. Find the value of the determinant g’g ég g?{
Short Answer Type Questions
23 12 11
Question Nos. 1 to 30 are Short Answer Type. Answer any 15 Sol”. —Given that |36 10 26
questions. Each question carries 2 marks. 15x 2 =30 ’ 63 26 37
1. Find the direction cosines of the line passing through the two . =E &€
points (-2, 4, —5) and (1, 2, 3). 22
(-2, 4,-5) (1,2,3) Soos
Solt. — ; ’ =|36 36 26/=0 [+ C, and C, are identical]
B 63 63 37
Dr'sof ABBare1+2,2—-4,3+5ie. 3,-2,8 »
7. I y=sin’ (1+ )then find —y

3 —2 _8
D.c.'s of 4B are ﬁﬁ\/_ﬁ s
n _Gi =sin™
2. Integrate : [+/1+cos2x dx. R e (1"' Xa)
= y=2tan"'x
Soll.— [V1+cos 2x dx. = [ /2 cos? xdx

Yy _d 4oy
then d——Zd—(’(an x) = >
=x/£]cosxdx =«/Esinx+c & x t+x
> d
3. Integrate : Ismx+cosxdx 8 If y=l09(x2 x2+1)’then find d—)yc
1+ sin2x —_—
ISmx+cosx (| sinx +cos x d By y=log(x2 XZ+1)
n — S X _ -
Soft. Ji+sin2x \/(sir|>c+cosx)2 i R € 2 2 .\2
=  y=logx +log(x +1)2
4. Prove that 2tan L+tanti=1
3 7T 4 = y=2logx+%log(x2+1)
Solt. —LHS. ’—'2’(5”71( )"'Jfa" (%) ﬂ=£+i 1x(2x)
. then e N 2(x2+1)
2x=
=’ran"—3 +tan” l(i) 2% —2, x _2’+2+x®_ 3x°+2
1_(1) 7 [ 2tan”' x = tanil_xz] sgme? + | X(XZH) X(XZH)
S d
. _1(2 9)” _1(1) 5. Tx=acost+bsnt y=asnt+beos tthen find Z=.
=tan™'| £x= an"' | =
2= 7 Sol.—Given that x = acos t + b sin t
—tant[ 3 -4
= tan (4)+’ran (7) 5 ‘:Zf —asint+bcost andy =asint+bcost
3.1 dy
_+_ — .
- 47 =tan"1(21+4) = Z—acosf—bsmf
13,1 28-3 )
47 U
dy dt _ _acost—bsint
=tan™ (2—)= tan'(1) = tan L = RH.S. We know that gy = gx ~ —asint+bcost
25 4 dt
a b o . dy
5. If A=|x y |then find 4" and 4'4. 10. "I y = (sin x)** then find -
2 2
x Y Sol.—Given that y = (sin x)**
Taking log both sides, we get
_ e 2 logy = logx - log sinx
Sol?.—Given that ’4_[:2 y%] then A4 =[b ;C ;2} Now diff. both sides w.r.t. x
1.4y _
a b 2 s o at+b° ax+bg ax® +bg’ y dx x l098|nx+l09x S‘HXXCOSX
Now, A4 x Yllp 2 | = ax+by Xty x *y
x* y° y ax® +by* X +y> x*+yt dy log sin x
T ———+cot x-logx
a8 x x
ax x a‘+x"+x" ab+xy+xy .
A'A= lx oy = 22 2 2. 4 dy _ yogx [ logsinx
byy 2 a ab+xy+xty® b +y*+y - d—=(smx) ——+cotx-logx
Xy x x

B WD) MATHEMATICS W AT
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11. Integrate : Ix—_zdx

Z-3x+2
Solt.—Let =] "—_?‘dx
2 —_3x+2
-2
]=j(x—’i)(x—2)dx =] dxi =log b — I+ C
o 3
12. Integrafe:[wdx.
V1—sin2x
- I(sinx—cosxf (smx cos x)°
o J1—sin2x \/(smx cos x)?
= [(sin x —cos x)? dx
=[(1—sin2x)dx = x + SOlEx
2xd
13. Integrate : f[e==

1+e"

2x

n—lot I=[-2—d
Solt. —Let Il+e"

Pute+1 =2

e’dx = dz
= R N =j(1—l)dz
1+e z z

z — loglzl + C

er+ 1 —logler +1) +C
e*—logle*+ 1) + (C + 1)
e*— log(e*+ 1) + K

nnnn

n/2

14. Evaluate [ sin*®

o

Q

0
Sol'.— [2 sin" 6de = [? (sin® o) do

_ L)?(l—cos 29)2 4o

2

©pla

(9

\/smx
\/cos x ++/sin x

S ...(0)
Vecos x +Vsmx

(3-)
(3] o)

N = .[2 _ Aeosx -
\/smx+\/cosx o

From (i) + (ii)

15. Evaluafe

Solt. —Let = [2 :

then 1= |2 dx

2] = I [ sin x o Vecos x ]dx
\/cosx+\/smx \/sinx+w/cosx

=;§dx=[x]0%=§

=
4
16.  For what values of x, the value of function y = x* — 5x + 3'is
decreasing ?

d
Sol?.—Given function y = x* — 5x + 3 then a’_Z =2x-5

d
If the given function is decreasing function then d_i <0

= 2x =5¢0

= #2x £ §
= x<§
2
o L L e
17. Solve: y X 2(y° +a’x)'

_1 i 9y
_4I [1+cos 20— 2c0529] de Sol".—Given equation y_XZ=2(y2 +Z)
1z 1+cos 46
=2 [1+——2c0529]a’9 dy dy
—Z =24+
= 4% 2y 2d
_ip d
—8I02[2+1+cos49—4c0526]d9 b y_2y2=(x+2)d_i
=ljg[3+cos49—4c0529]d9 _dx__ dy
8 T x+2 y-24
=1—39+ sin40 4sin 29]E dx_, dy -0
8L 4 2 o = x+2 y(Zy—l)
snal  4sin2 ™ d 2 1
=l 3X£+ 2_ 2 = ITXZ'FI(H—— a’y=0
8 2 4 2 22 Yy Yy
L = log(x + 2) + log(2y — 1) — logy = logk
=1 3TL+o o] S - er2y-1
8L 2 16 y
B Y MATHEMATICS - ENNIEI B
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22. A coin is tossed 4 times. Find the probability that exactly

dy ,
18. Solve : E+ 2y tanx =sinx. 3 heads appear.
dy Sol®.—Let p = the probability of appearing a head in one trial = 1
Sol®.—Given differential equation I + (2 tan x) y=sinx (D) e
) and g = the probability of appearing a tail in one trial =%
Which is linear differential equation in the form T TPY= Q Then the probability of appearing 3 heads in tossing one coin 4
Here, P = 2 tanx and Q = sinx 1) 4 Iﬁ
e () ) () -
Now, IF.= ejpdx - eZIianxdx - eZloqsecx - elogseczx 2 2 I_ L 16 4
- LF = sec?
Hence solu’r?c?r? i: 23. Solve the following linear programming problem :
Maximize z = 2x + 3
y (I.F.) =[Q-(UF)dx+C subject to the constraints 3x + 4y < 12
x20,y=20.

2 [ 2
or, y-sec” x=[sinx-sec’ xdx+C Sol".—Given that objective function z = 2x + 3y

Subject to the constraints 3x + 4y <12

sin x
=] xsecxdx+C x 20,420

A
=[tanx-secxdx+C=secx+C

(0,3)
—sSseex € __ LW c B

2 2 2
sec x Ssec x secx sec x

y=cosx+Ccos® x
19. Find the acute angle between the lines whose direction ratios

are (1,1,2 ) and (\/3-1,—3-14). 0(0,0) AM "X
(V3-1) r1(-Va - 1)+2x4

Sol!.—cos B = Now, 3x + 4y = 12 = £+i=1
2 w 4 3
Vi+1+4 (\/g— 1) aF (\/54' 1) i 4 The vertices of feasible region are 0(0,0), 4(4,0) and B(0,3)
then
- ‘/3—1—\/5—1"’8 Corner Point z=2x+ 3y
Ves+1-2y3 +3+1+2v3 +16 0(0,0) 0 (minimum)

6 1 A(4,0) 8

=) 6 =) 6 =) = —
Je2a Jexae 6x2 2 B(0,3) S (maximum)

Hence maximum value of z = 9

= cosG=l=cos£ = o==1
2 3 3 24. Find the rate of change of the area of a circle with radius
x—1 SN E = 8 cm with respect to its radius r.
20. Find the value of k so that the lines 1 = p 3 £ and | gol—MloBared of circle = 4
We know that 4 = nr?
XT‘H - % - Z_*‘: are perpendicular to each ofher. Differentiating both sides w.r.t. r
L y+3 . A - gy Z—A] =2nx8=16nem’ / cm
Solt.—Given lines == =£= ) dr Flatr=e

=il k 2 — — — — — — — —

=
x+1_Y _z+6 25. Evaluate: (2 -3 j+4k).(7Ti+8,j—-9k)x(9i+5 j-5k).

and == ... (i) - o
kK 2 -3 . SRR P

If lines (i) and (ii) perpendicular to each other Solt.—| 7i+8 j—9k |x| 9i+5 j—5k |=|7 é -9

then k x (-1) + 2 xk + (=3) x 2 =0 ’ 95 -5

= —k+2k-6=0

= k-6=0 = k_’ 6 Ll =(-40+45)i—(-35+81) j+(35-72) &

21. Ifa=—4t+7J—11kand b =10 i + j+ k then find aXb. - - -
=5/-46 j-37k

k 5 = = = =5 = 5 = o=
—11 (2i—3j+4k)-(7i+8j—9k)><(9i+5j—5k)
1

=(7+11)7—(—4+11o);'+(—4—7o); =(2f—3j+4k}(5/—46j—37k)

2 x5+ (=3)(—46) + 4 x (-=37) = 10 + 138 — 148
148 — 148 =

B WD) MATHEMATICS W AT
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J
Sol. —We know that @ x b= : z

L]

=18/—-106 j— 74k
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26. Is the function f : N = N onto where f(x) = 3x, x eN ?

Sol?.—To test whether f is onto
Let y € co-domain N = y is a natural number
Let y = f(x) =>y = 3x

=> x=%§éN forall y eN.
Hence f(x) is not onto function.
27. If for two events 4 and B, P(A)= 0.8, P(B)= 0.5 and
P(B/4)=0.4 then find P(AU B).
Sol.—Given that P(4) = 0.8, P(B) = 0.5 and P(B/4) = 0.4

P(ANB)
B/ 4)=£405)
We know that P (B / A) 0
0.4 PANB)
08

= 0.4x08=P(4NB)
= P(ANB)=0.32
P(A4UB) = P(A) + P(B) — P(ANB)
=0.8+05-0.32
=13-0.32
=0.98
P(A4UB) =0.98
28. Two dice are thrown simultaneously. Find the probability of
getting a sum 9 or 10.
Sol'.—Here n(S) = 36
Let 4 = chance of getting (9) = (3,6), (4,5), (5,4), (6,3)
n(A) =4 then p(4) = =1
36 9
and Let B = chance of getting (10) = (4,6), (5,5), (6,4)

n(B) = 3 then P(B)=%=i

12
P(AUB) = P(4) + P(B)
=1, 1 _4+¥3_7
9 12 36 36
¢ (log x)?
29. Evaluate : [ 9% .

a

2
Solt.—Let 1= [+ 100X
X

Put logx = z = %dx=dz

when x = a, z = loga

x =b,z=logb
log b
1= 2%z = [i]l " (logb)® —(toga)®
3
loga
dy _x-y
30. Solve: ;= Xty
dy _x-y
B 2 9 .
Sol.—Given equation dx  x+y ()
dy dv
i = < =y+x-
Putting y = vx = el At e
dy
Now Putting the value of y and ol equation (i)
dv _ x—vx
+x =
We get, v Xdx  x+ux
dv _1-v _1—v—v=V°
X = —_— =
dx 1+v 1+v

MATHEMATICS

av _ 1—-2v—v°

= dx 1+v
Y s ad Rl

= %log(v2 +2v—-1)+logx=loge

2
- llog[y—z+2vi—1]+logx=logc
X X

2
2 2
1 Y- +t2xy—x
= Elog T)Hogx:logc

2+ oxy —x°
I

x
= log,/y2+2xy—x2—logx+logx=logc
= log4Jy* +2xy—x* =loge
= 1ly2+2xy—x2=c

Long Answer Type Questions

Question Nos. 31 to 38 are Long Answer Type questions. Answer
any 4 questions. Each question carries 5 marks. 4 x 5 = 20

+logx =loge

a+1 ab ac

2
Iu
31. Evaluate : ab b°+1 be
ac be & +1
a+1 ab ac
Solt.—Let A=| ab 1+ be
ac be 1+c°
[c, - aC, C,— bC,, C, — cC,]
, ala®+1) ab? ac’
=——| a*b bb*+1) b
abe a
a‘e b clc?+1)
5 at+1 b c*
=% a b +1 ¢
a* b E+1

By C, ->C +C,+C,
14a° +b° +c*  b° c?
1+a°+b°+c b +1 &
1+a°+b°+c* b & +1
1 b et
16541 &
1 b5 1
By, R,—»R,—-R,R;— R;—R,
1 b e®

01 0

00 1

=(1+a+b°+c%) (1 -0) =1+ a° + b* +°

=(1+a+b2 +c%)=

=(1+a%+ b2 +c?)
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1
13 12

- tan™ (152+13)= P (14_5)
156 — 11 145
=tan'() =L =RHS.
an ( 4

d
33, IF (x + y)=sec™t (x — y) then find —.

Sol?.—Given that x + y = sec™(x — y)
= seclx +y)=(x-y)
Differentiating both sides w.r.t x

sec(x+y)tan(x+y)|:1+%]=1_Z_Z

d
[sec(x +y)tan(x+y) + l]d—y =1-sec(x+y) tan(x +y)
x

dy _1—seclx+y)tan(x+y)
= dx  t+seclx+y)tan(x +y)
34. Minimize z = 2x + y
x+ty21
x+2y< 10
y< 4
x=20,y=20

Sol?.—Since x 20, y >0 therefore the relevent region will be in the

first quadrant.
The equation corresponding to the constraints
x+ty=1
x+ 2y =10
and y = 4
Y A
(0.5)
D
(0,4)|E R

(O}Wm 2y §

o A~41.0) o >X
(10,0\)

x+y=1

Here feasible region is ACFEBA which is shaded.

Corner points of feasible region are 4(1,0), €(10,0), F (2,4), E

(0,4), B (0,1)

MATHEMATICS

Corner Point z=2x+y
(1,0) 2
(10,0) 20
(2,4) 8
(0,4) 4
(0,1) 1

The value of z is minimum at (0,1)
and minimum value of z = 1
Hence for minimum z = 1 for x = 0, y = 1

BN

)

Sol.—Given equation * COS(y ) (ydx + xdy) = y(xdy — ydx) sin (%)

35. Solve : Xcos(yj(ydﬁﬁ'}cdy)‘y(xdy ya’x)su(

Py x
= = (ydx+xdy) = (xdy — ydx) ——=<
-/ cos [ )

x

=
yx2

x°
ydx+xdy ( )(xdy ydx)
or, xy
d(x)
o 1222
]+logk

]=logk
xy

log| ———— |=logk
=
sec (i)
x

Y

= —— =k
(0
x
— xy=ksec (%J

= | = k
= Xy cos

x (ydx +xdy) _(xdy— ya’x) ( Y )

X I\

= loglxy)=log sec(

X N

= log(xy)—log sec(

36. Find the shortest distance between the lines
— — - - - 5 -
r=(i+2 j+K)+A(i— j+ k)and
- - - > - - -

r=QRi—j—k)+p@ i+ j+2k)

Sol".—Given lines | = (7+2 7... K+ — 7_,. S

and 7= 7-F-K)+p@ i+ j+2 k)
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Let g =i+2 j+k b =i— j+k

=

e

and g =2i— j—kb,=2i+ j+2k

- o -

then g —a =i-3 j-2k
- i j ok
and bxb,=[1 “11
212

= (—2—1)7—(2—2);'+ (1+2); =-3i+3k
The required shortest distance

i) (i)

bx b,

(i—3j—2kj~(—3i+3k)

-

‘—3/+3;
|-3-6| o

g
=—=— t
f—9+9 3\/; \/Eums

Find the mean of the number of tails in the throw of three coins.

Sol”.—Let S be the sample space of tossing three coins

then S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
n(S) =8

Let X denote the number of tails occured, then

P(X = 0) = probability of occurrence of zero tail

= P(HHH)
1111
222 8

P(X = 1)= Probability of occurrence of one tail
= P(HHT) + P(HTH) + P(THH)

P(X = 2) = Probability of occurrence of two tails
= P(HTT) + P(THT) + P(TTH)

111,111 111

Hence Mean = p =2 p.x,

n/2

38. Evaluate : | logsinxdx.
0

Solt.—Let [ = [ 1og sin xdx D)

then I= [}logsin (% - x)df

= I=]2logcos xdx (i)
From (i) + (ii)

2I=2 [log sin x +log cos x ] dx

p)
= [2 log sin x cos xdx

b J?log(z sin x cos X)dx

2
r L); log sm22x dx

= _[0; [logsin2x —log2] dx
= 2/= _[ozlog sin 2xdx — log ZE dx
= 2I=I-log2[x]?
where | = (2 logsin2xdx

= 21=11—%l092 ... Gi)

For = [2logsin2xdx

Put 2x = 2
2dx = dz
When x =0,z=0

2= AL, db 0
222 222 222 T
X==,z=1
=3 2
8 dz _ 1 1,z
P(X = 3) = Probability of occurrence of three tails I, = [}logsin z?z = EI: log sin zdz = o 2[2log sin zdz
111_1
=P(TTT) =55 54 x
222 8 I =[2logsinxdx =1
Thus the probability distribution when three coins are tossed is From (i)
a given below rom tt
x |of1]2]3 21=I—%l092
11313 |1
PO === =
Wlglslsls I=-L0g2
2
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