MATHEMATICS
MODEL PAPER — 1

Time : 3 Hours + 15 Minutes ] j ) - : [_Total Marks : 100

Instructions to the Candidates : TS

1, Candidates are required to give their answers in their own words as far as practicable.

2. Figures in the right hand margin indicate full marks.

3."15 Minutes of extra time has been allotted for the candidates to read the questions-carefully.

4. This question paper is dmded into two sections—SECTION - A and SECTION - B.

5. In- SECTION — A there are 100 Objective Type Question, out of which only 50 objective question be answered. Darken

the circle with blue/black ball pen against the correct option on OMR Sheet provided to you. Do not use Whitener/Liquid/
Blade/Nail on OMR paper; othcmse the result will be invalid.

6. In SECTION - B, there are 30 Short Answer Type Questions (each carrying 2 marks) out of which any 15 questions are
be answered. .

Apart from this, there are § Long Answer ']Vpe Question (Each Carrymg 5 marks) out of which 4 Questions are to be
answered.

7. Use of any electronic device is prohibited.

SECTION - A : Objective Type Questions - 6. (F-27).(k+37-))=
l : .y ; (A) O .(B) -6
Direction : There are 100 Objective Type Questions, out (C) -7 . (D) 8
of which only 50 objective questions to be answered. Mark the B o il .
correct option on the OMR Answer Sheet. =~ 50 x | = 50 T k.(i+))= . i
1. If A = {a, b}, B = {], 2, 3} then total number of one-one (A) 0 (B) 1
functions from A4 to B is : . ) 2 (D) -1 '
Aye - (B) 8 8. The solution of the differential equanon x2dx +y? dy =
) 9 _ (D) None of these Ois:
L (A) ¥ +y =k (B) x*+y* =k
) Zesinls 0 (B) Zocosx . (©) x*-y=k (D) ¥*-y*=k
: 2 ) . : 2 . pm/6 o
(© S-anx (D) 5-sec™'x ¥ Lm0 o
‘ A) O - (B)1 ) 2
3. If 4 and B are independent event P (4) = 0.3 and P (B) 4) . ®) © e
=04then P(4 N B) = 10. I sin® 0 cosec’® d =
(A) 0.12 : (B) 021 :
(C) 0.75 a (D) 0.7 (A) c+86 (B) c+cosh
4. The maximum value of z = 6x + 3y subject to constraints (€) c-cos® (D) c+sind
x+y.<25, ;300 is : ' A | %(e‘ +cosSx) =
(A) 150 (B) 225 _
~(C) 425 - (D) None of these (A) e*+cossx - (B) & +5sinsx
5. If the direction ratios of two parallel lines are a;, b,, c (C) ¢* —ssinSx . " (D) 5c0s5x
. ' _ d
ac; = ‘ ‘ —(sin2x +¢&* - =
and a,, by, cz‘ then & ) .12. & (sin2x + cosx) | |
(A) b, (B) b, - - (A) cos2x+e* —sinx (B) 2cos2x+e* +sinx
(C) by . (D) ¢, e ‘

(C) 2cos2x+e* —sinx (D) —2cos2x+e* +sinx




13

14,

15

16.

17.

18.

19.

20.

21.

22,

24.

25,

26.

27,

1L S
4 9 17|=
510 22
(A) 264 (B) 1221 ©) 0 (D) 1
-sin®@  cosB '
sec® cosec®
A\ 0 B) -1 ©) -2 (D) - sin 20
How many distinct relations can be defined on the set
4=1{1,2 3}7 :
A 2° (B) 2} ©) 9 (D) 2¢
1 -1 l !
-] — tan
2 tan 3+ 7=
A) tan! = gy L (©) 0 o=
Wy B3 ) ® 3
The principle value of sin™! 73- is :
@A 2= o = o & i &
3 (_) 6 ©) 4 (D) 3
If |a+b|=[a—b|, then
(A) alla B) alb
©) |a|=]b| (D) None of these
Jx3dx - _
6 5 7 8
X X x x
A) —+k (B) —+k —+k —+k
()6 ()5+ (C),7+ (D)8+
Jodx
(A) K (B) 0 © 1 (D) -1
_ \ ‘
If x = sin 0, y = cos 0, then E=
(A) tan 6 (B) —tan 0 7
(C) cot O (D) None ot these
d
- (x)=
1 Vx 1
(A) 2% (B) 2x © > (D) T
‘ cos® sin@ '
. If 0 + ¢ = 90° then sing cosd =
A1 " (B) O {0) =1 (D) ©
If matrix B is the inverse matrix of 4 then AB = BA =
(A) 4 (B) B~
(C) I (unit matrix) . (D) Null matrix
P4 L B)=

(A) P(d) + P(B) + P(ANB) (B) P(4) — P(B) - P(A N B)
(©) P(4) +P(B) P(AHB) (D) P(4) - P(B) + (4 N'B)

5
IfP(A) ,P(B)'-P(AUB) —t.henPiAr'\B)—
3 ‘
(A) 3 (B) 3 © 8 (D) 2
The equation of the xy-plane is :
(A) x=0,y=0 B)z=0 .
C) x=y#0 (D) None of these

28,

29,

30.

31.

32.

33.

34,

| - 35.

36.

37.

12 5 3

(©) log (14x)+y +

If two planes 2x =4y + 3z = § nndx+2:v'+lz=
perpendicular to each other, then A =

12 are

(A) =2 (B) 2

(g') 3 (D) None of these
J\de:?

4

a2 B) 2 0 = D) 2
(.) 3 (B) 3 () 7 (D) 3

1 x x?

1y » |2

1 z 22

(A) G-Y) W+ +x) (B) @+ (¥-2)(z-%

O x-»r-2)+x) (D) x- y)(y-Z)(z Jr)

The value of the determmant

317
50,2

(A) 124 ®B)125 = (C) 134 (D) 144

The equation of a plane parallel to the plane 5x — 6y + 7z —
8§=0is: ) ) '
(A) 5x -6y +7z+5=0
(C).5x+6y-7z-8=0

- 5 o

kx(ixj)=
- 1
Ao (B) i
-
If |a|=2 and A@ is a unit vector then A has the value :

1
(B) 3.

(D) None of these

(B) 6x-Ty+7z-8=0
(D) None of these

© i ok

A1
© 2

The solution of %=l+x+y+xy is:
- 2

tA) x-y=k(+x) B) fog(l +y)=’x+x7+k

yz
7= k ‘(D) None of these

g & _
If y = log x*, ‘then 7
A1 (B) log x -
(C) log (ex) (D) None of these
If y = sec (tan”! x), then oy is : | -
A . =
® T ® =~ Trea?

38,

39,

© \/I_T . (D) None of these

-1

sec” x + cosec™ x = ]
1 T T
A n (B) 0 ©) 6 O 5
tan™" (%)
(A) tan™! x (B) —tan™! x _
i 1
" (C) n-tan * (D) sin"x - n



40.

41.

43.

44.

46.

47.

48.

49.

50.

51.

52.

(©) Bcf(4)

1
[Zz=1 \
ol+x

. X .5, L
(A) ~3 (B) 3 © 3 D) =3
Jc—-(l+xlog,x)dr=

x N .

e" '

(A) —+c (B) €log x + ¢
X

(C) logx+c¢ (D) —logx+c

; lfa-r+J+3kb 2l+3j —5k then +p =

(A) 10 (B) -10 (©) .20 D)5
1fx>aJ. & =
’ xz-az
X—a 1 x+a
+k —1 ;
(A) log g ®) 5, ng—a+k'

(C) —log (x? -a®)+k ;
a

J‘ cos2x dx

(sinx+cosx)®
1 o ‘

() —WJFC (B) log (sinx + cos x) + ¢

1
(C) log | sinx — cos x| + ¢ (D) m

10 2
35 7
(A) 4 (B)0 © 3 (D)6

The rate of change of the area of a circle with respect to its
radius rat r =6 cm is :

A 10n  @®)12n (O 8= D)1l

The order of the dif-ferentiaI equatié_m Q+ y=eis:

(A) 2 (B) -1 ©1 - (D)-2

“The general solution of the differential equation % =&
is : v

(A) e*+¢ B) e*+e’ =K

©) &+ =K D) € +& =K

'I‘he opcratmn * is defined as @ * b = 3a + 4b — 2, then
*51is:

(A) 30 (B) 20 ©) 10 D) 15

IfA={1,23},B=1{6,7,8)andf: 4> Bisa function

such that f (x) = x + 5 then what type of a function is f?

.(A) into (B) one-one onto

(C) many-one onto (D) constant function

f: A — B Will be an into function if

A fA) B (B) f(4) =

DO /B c A

If f: R—)R such that f (x) = 3x — 4 then which of the

following is /™' (x) ?

(D) log“(x+vx? -a%+k)

53.

54.

S5

56.

57.

58.

59.

60.

61.

3.6 7 8
A=5_4,B=56=>2A+3B=
27 24 27 24 27 24 27 24
A) (22 10] B[22 10]|© |22 10| P[22 10
If a, b, c are in A.P,, then the determinant
A x+2 x+3 x+2a
x+3 x+4 x+2b is
x+4 x+5 x+2¢
(A) 1 (B) x <o (D) 2x
Jx+1 | x=1
If y = sec”! [ﬁ +sin™! Ji+] ,then% is egual:
: n , T
(A) n B)n © 2 (D)o
d -1
?d‘x_ (cos™ x) =
{— (B) y1-x% (C) JI z (D) \f
jmﬁ_
: 1
(A) o B)1 <€) 2. (D)E
jcotzxdx=
J .
(A) cotx—x+k ‘ (B) 2 cotx cosec? x + k .
(C) —cotx—x+k - (D) x+cotx+k
If =27 —5j+k and b =47 +2] +k then 7.5 =
(A0 ®-1 ©1 (D)2
111] =
Ifd= 111 than 42 is :
1111 .
(A) 27 A (B) 2A ) 3A (D)1
If a : b be odds in favour of event E, then P(E)
: b
(A) a+b (B)' a-b © +b
| tan x dx :

- 62,

63.

64,

_(C) log | cos x | +:k

(A) % (x+4)
(C) 3x-4

1
B) 3 G-4
(D) undefined

(A) log | sec x| +k (B) log | sin x| + k
(D) log | cosec x| + k

2

J‘e’-’zdx#?
0 ) ; V .
(A 2(@-1) (B) 2 (e + 1)
©21-¢ D) 2 (¢* 1)
A) & B)32&  (C) 3x%* - (D) 3x2e*



65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

d .
—(sin2x) =
dx( x)
' cost
(A) cos2x (B)
(C) 2 sin2x (D) 2cos2x
. _1( . 7Tt) ;
sin” | sin— |=
6
7Tt n Ern Sn .
W - ®g ==, D
sec? (t ! 5) + cosec? (cot™ 5) =
(A) 10 (B) 50 ©) s1 (D) 52
If 4 is an invertible matrix and A7! is the inverse matrix of

A, then :

(A) A+ A1=1 (B) A4 =1

€ 4-41=1 (D) 447 =21

The solution of the differential equation % =&tYis:
(A) &+ e?+k=0 (B) & = ke’

(C) & = ke¥ (D) &= ke’

The integrating factor of the differential equation
&, +Px=0Q is:

W [r @ [P o [ox (D)_[Qab’

A pair of dice are rolled. The probability of obtammg an

even prlmc number on each die is :

(A) % (B) E © g (D)o
3 1 = 1

P (A) =2, P (B) =7 and P (ANB) = 7 then,
P (AMB) = | | |

.13 13 13 13

(A) 54 (B) Y © 9 (D)T

The direction cosines of z-axis are :

(A) (0, 0, 0) (B) (1,0, 0)

(C) (0,0, 1) D) O, 1,0) -

Let /,, m,, n, and I,, my, n, be the direction cosines of two
straight lines. ‘Both the lines perpendlcular to each other, if :
(A) II + mm, + nn,=0 (B) II +mm2+nn2 1

—+—+—=i)
® 7w, n

If O be the origin and A4 (x, ), z) be any point, then OA =
(A) xi —yj—zk B) x7 +)j—zk '

(C) xT +y] +2zk (D) zxi +yz; +xyk

(1+2]+3k) (2:+3]+4k)
(A) 14 (B) 16 (C) 18 - (D)20
J:(xz idi=

: 14 13 1
(A) 3 (B) 3 © 3 (D) 3

78. The integration of 0 with respect to x is :
- (A) 0 (B).k ©x+k OL+k
123 .
79, [2 4 6=
112
(A) 5 (B) 17. ©) 8 (D)o
d ;
80. To— COt =
dx( x)
(A) tan x (B) coseckx
(C) —cosec’x (D) cosec x cot x
d .,
. dx ( ) .
(A) sin 2x (B) cos 2x
- (C) tan 2x , (D) cot 2x
&2 _'9 10 11 (11 10 9 i 4K
~A=li12:13 14 B8 7 ¢/ =2ATB"
[20 20 20 ' 40 - 40 40
A) 120 20 20 ®) 140 40 40
[20 20 20 40 40 40
© 140 40 40 @ 120 20 20
3 1 =17 . 50 5
8.A=| | |=A=
{ _
(A) 2A (B)A ©) EA (D)4A
. ’ 3 af1).
84. The value of tan™" 0 +tan =) is:
T 3n T
A) n ® 7 . © = @
85. The. solution set of the equation tan™' x — cot”'x = cos™
2-x)is:
(A)-[0, 1] B) [-1, 1]
©) [1,.3] (D) None of these
86. The distance between the points (4, 3, 7) and (1, —1; =5) is :
(A) 7 B)12 ° .(C) 13 (D)24 .
87. The direction ratios of two, straight lines are /, m, n and I,
my, n,. The lines will be perpendicular to each other if :
Lom om0 e mo o
&) 3 hoomy ¢ : : (B) L m n
(©) Ul + mm +rnn =0 (D) U, + mm +nn =1
2 - = '
88. _[ |cosx|dx =
-n/2 . .
(A) 2 ®)1 ©o 4
) n/2 :
89. I logcot6-d8 =
0
T ) P
—log2 B)" —log2
(A) - logz, (B) 5 9E
(C) 2nlog2 D)o
90. ixj=
(A) 0 B)1 © k D)-k



M. f.k=
To@Ao (B) 1 © 7
92, 'I"he solution of (1+ ¥ dy = (1 +2) dx is ‘
A x+y=k(-x) B)y-x=k(1-x)
T O x+y=k( +x) D)y-x=k(l +xy)

d [
93. z;{x—l?a

D) j

cosSx} =

B)1

\

(A) - sin 3x (C) 3sinx (D)0

94. — (x*)=

B) 122 - (C) 24x (D)24 .

cosO —sinB] .
" sin@ cos® |~
. (A) cos 20 (B) 1

© o D)-1°

A0 1 0]
96. Ifd=|1 1FB=|2 1 and A>=B, then A =

(A) -I' B)1
< 4 (D) None of these
97. The chance of getting a doublet with 2 dice is :
2 1 5 5
A) = B) — 0 = =
(7)3 ()6. ()6 (D)36
- 95 - = o5 2 - = =
98. i-(Jxk)+j(ixk)y+k:(ixj)=
(A) 0 ®1 © 7 (D)3

: - - - - - - .
99. The two vectors 2 +5j +k and 3i +2j +4k are :

(A) parallel (B) perpendicular
-(C) equal _(D) none of these
" ;
100. J.— =
x-1

(B) —log|l +x|+k

(A) log [x+ 1|+ k
D) logx+k

(C) log x— 1]+ k

.'SECTION — B : Non-Objective Type Questions

SHORT ANSWER TYPE QUESTIONS -

Direction : Question Nos. I to 30 are of short answer type.
Answer only 15 questions from these: 15x2=30

5 -1 2 1 s
1 IfA=|3 |andB=|3 4|, then find 4B.

2. Find the value of x and y if :

1 3] [y 0]_[5 6
2|0 x|*[1 2/7[1 8
3, Using property of determinants show that :

x+y 2x 2x
2x x+y 2x
2x 2x x+y

=(5x+y) (y—x)2 P

4.

10.

11.

12.

13.

|14,

15.

16.

17.

18.
19.

20.

A Ifxy=x:"+f,ﬂnd-gx-

. Evaluate :

Evaluate :

1+a| a, a,
A= a, l'{"ﬂz a,
a aZ' 1+03

A leferéntiate : cos (sin x)

. If y = sin (cot x), then find %

dy

.- Evaluate : J-x log2x dx

Isixﬂx sinx dx

sinx+cosx
——

Jl+sin2x

cosx
dx.

Jl+sinx

Integrate : [sin™' x dx ,

Integrate :

Integrate : I

n/4 2
Find P tan“ xdx -~

n/4 ’
I sin2x sin3x dx_
0

Evaluate :

1 .
Evaluate : Jz'xlogx dx

Solve : 4a+x%+x;0 -

Prove that the vectors ; —27 +5k and —27 +4; + 2k are
mutually perpendicular. '
Ifa+b+é =0 then prove that dxb =bx¢ =zxga:
If the vectors ai+aj+ck,i+k and ci+cj+bk be
coplanar, show that ¢* = ab.

Find the equation of the line throught the point
(-1, 2, 3) which is perpendicular to the lines

x_y-1_z+2 x+3 _y+2 z-1

and

v 2. 43 -2 -1 2 3°

21.

22,

23.

If P(A) = 0.4, P(B), P(B) = p, P(AUB) = 0.6 and A, B are
given to be independent eveénts find the value of p.

. . 1 ) T -

Prove that : sin" ' x+cos™ x = 5

Prove that :.

1 e _1 2x
2tan” x= sin 2 cos
y l+x 1+x




: N n ANSWER WITH EXPLANATIONS
24. Solve for x : tan™ 2x + tan™ 3x = P S :
_ "SECTION - A
25. Evaluate : J‘log.\ dx ' o
* . OMR ANSWLR SHEET
.26. Write the value of %9, .® ® © © 5. ® © )
S et (3)-2s(-) L9000 20000
Aol Hiti i
27. Differentiate : 2./cot(x?) 5 D00 0. Ve ®® 0 O
28. Solve : x dy +y dx = xy-dy 6. ® ® © © 56.% %g
1 - 17 ®@ ®© ® . . 57
29 :‘i_nds];:ef::::laxbe;w::z th:: x-axis and the curve i g ®6 00 B @ © ©
G 18868 20800
30. Find ng,where Z':27—3¥, 3:3?+4?. i;) % % g 61: ® © ©
‘ ‘ ' 1.0 ® © ® 62.® ® © ©®
LONG ANSWER TYPE QUESTIONS 13. ® © ©® 3@ ® © ©
Direction : -Question Nos. 31 to 38 are long answer type 4. @® ® © © 4. ® ® © @
question. Answer any 4 questions-from these. 5><.4=20 ig % ' % g 22 % % %
_31. If y = log tan (4 2) then show that : i; % g% ; gg % g g
& 2 | 1. ® © ® 9. ® 6® O 0
E—-sccx=0 : 120, @® © © 70.® ® © ©
32. Find the area of the region bounded by y? = 4x,x 1, x g; % g g ;; % % g
= 4 and x-axis in the first quadrant. 23' ®® 0 O 73. @ © ©
33. Prove that the points 4, B, C with position vectors 24:"® © O - 4. ® ® © ©
Z,g,_g are collinear if and only if : ' ;-Z g % % ; ;g % g %
T iy gty 8 B 2. @ ® © © 7.® ® © ©
~(bxc) +t(cxa)+(axb)=0 ‘ ' o 28 ® © © .18.® ® © ©
" 34. Find the perpendicular distance of the point (1, 0, 0) 29. @ © © 9. ® © 0
. x—1_y+l_z+10 1 30. @ © 0 80. @ © ©®
. from the line P B Also find the 3. @ © © S.L.A ® © ©®
coordinates of the foot of the perpendicular and the 2. ® © O. 82. ® © ©
equation of the perpendicular, 1.3 @ ® © © 83 @® ® © ©
35. Find the probability of at most two tails or at least two | | 34. ® ® © ® 4. ® ® © ©
heads in a toss of 3 coins. ' ' 350 © © 5.3 ® © ©®
36. Prove that : - 36. ® © @ 86. @ © ©
iy ot 7.®® 0 0 5.® ® © ©
a be, €. ae KR . 3.0 ® 0 0 88.® ® © ©
a*+ab b ac | =4a’b’c* . . 2 39.® ® © © 8. ® © ©®
ab b1+bc - ' . ® ® © © .® ® © ©
. _41.@@@@ .0 ® © ©®
37. Minimize z—2x+y . 2. ® ® © © 922. ® © ©
subject to x+tyz2z1l B 3. @® © © 93. @® © ©
' x+2p<10. S “.® ® 0 0 %.® ® © @
: , 5. ® ® © © . 95.® ® © ©
ys4 o 4. ® ® © © % ® ® © O
x20,y20 ) 47.@@@-.@' 7.0 ® © ©
alh ‘ 'iﬁ-@@@@ ‘ﬁ@@@%
38, Evaluate : Ilog(l+lanx)dx - 50: % % % 100: % % C(g ©
. 0 - -



|

(A)

6. (C)

1.

©

16. (D)

21,

(B)

26. (B)

310

©

36. (O

41.

46.
51,
56.

61

(B)

&)
©

- (©)
66.
71
76.
81.
86.
91.
96.

©)
(A)

(A)
©
(B)
®)

ANSWER

. 2.(0) 3.(A) 4. (A) 3.
7. (A) 8. (A) 9. (A) 10.
1.8 1. MH@ I5
17. (D) 18. (B) 19. (A) 20.
22. (B). 23. (B) 24. (C) 25,
27. (B) 28. (B) 29. (A) 30,
32. (A) 33. (A) 34. (B) 35,
37. (A) 38. (D) 39. (B) . 40.
42. (B) ~43.(A) 4. B) ~ 45.
47. () 48. (A) 49. (A)* 50,
52. (A) S3.B) 54.(C) 35.
- 57. (D) 8. (C) 59. B) 60.
62. (A) 63. (A) 64. (D)  65.
67. (D) 68. (B). 69. (A) 70.
72. (A) 73. (O) 74. (A) 75.
77. (B) 78. (B) 79. (D) 80.
82. (B) 83. (A) 84. (D) -85.
87. (O) 88. (A) 89. (D) 90.
92. D) 93, (D) 94. © 9.

(D)
©
(A)
(A)
©)

(B)

(B)

(B)
(D)
©

(B)
(©
©
©
©

©

97. (B) 98. (D) 99.@®B) 100.

SECTION - B

_[5-11, 21
A4=16 783 4
5 —17[2 1
4B=|¢ 7][3 4}
_[5%2+(-1)x3 5x1+(-1)x4
| 6x2+7x3 6x1+7x4

_[10-3 s5-4
- Tl12+421 6+28

[7 1
~[33 34

SENENT

B G

_[2+y 6 7_[56
U1 2x+2] |1 8

2+y+5 =y =3
and2x+2 =8 = 2x=6= x=3
x=3,y=3

x+y 2x 2x '
2x x+y 2x
-2x  2x x+y

Applying for, R, - R, + R, + R,
5x+y 2x 2x

=|5x+y x+y 2x
Sx+y 2x x+y

1 2x 2x
| x+y 2x
1 2x x+y

Applymg for, R, » R~ R, and R, - R, - R,
Il x=y 0
0 x+y 2x
0 x-y —x+y
=(5x + ¥) (v — x)% Proved.

= (5x +y)

=(5x+y)

I+, a as
a l+a, @
a a l+a,
Applylng for C,=»C, +C, + C,
l+ag+ay+a; a, as
l+a+ay+ay; 1+a, a
l+ay+a;+a; a, l+ay

a. A=

1 a a,
1‘1+az a,
1 a 1+a3
— R —R, and Rz - R;z R,
: 0 -1 0
01 -1
l+a,+a,+a
( ! 2 3) 1 a, 1+03
=(l+a +ta+a) {1(1><—I
—1+a1+az+a3
= cos (sin x)

=(+a +a,+ay)

Applying for R, —

0 x 1)y

5. Lety

&-n.

Now = —{cos (sinx)}

-

d{cos (sin x)} ) dsinx
dsinx dx ‘
~ sin (sin x)-cos x = — cos x sin (sin x) Ans.

6. % = % {sin (cot x)}
0 d{sin (cotx)} - d(cot x)
dcotx dx
cos (cot x) - (- cosec? )
= — cosec? x cos (cot x) Ans.
7. Given,xy =x* +y°
leferentlatmg w.rt. to x, we get

, ——(xy) = ~(x s (y ). (D)
l.y+x %'— 3x? +3y2dy
, g,
= (x—}f) % =32-y . %=ix—3y¥ Ans.

8. Let, /] = JxlogZxdx
; log2x jx dx—‘[[ilogbc Ix dx]dx+c

=log 2x . -—-—IZ—Z —dx+c



2
_X 1
= ——log2x > J‘x‘dx+c

2
2 ‘2

= leogZ.r—%.iz—+c
2 -

= %logZx—xTﬂ: Ans.
9. Let, 1 = jsinh sinx dx
=.-;—j25in7x si-nxdx
, =%j[cos(7x—x)—cas(7x+x)]dx

= %‘[(cos 6x —cos8x) dx

‘1[sin6x sin8x] -
E[T__-s ]*"‘
_ sin6x sin8x
12 16
Isinx+cosi

J1+sin2x

sinx +cosx

+c Ans.

'10; Let, I

dx
\sin? x + cos? x + 2sinx.cosx

sinx + ¢
J‘ oS X dx

sinx + cosx .
=j(ix_x+c’ Ans.

' II'I _cosx
- i Jl+smx

Let, l+sinx=t= cosx=—

J-(l +sinx) ™2 cosx dx

dt
e
J- (1+sinx) "2 cosx dx

=J‘(t)’”2cosx LA -
cosx (__+1)

2 .

=2 s Cc=2/T+sinx+C

12. Let, I = [sin'x &
= [sin'x . 1dx

2
2
1

sin ! x.x —J.

1
dx
\]l—xz-x
x.sin”! x4+~
J‘\/l x?

x.sin'lx+%x2 1-x2 +C

xsin x+ ) +C Ans.-

1]

dt
cosx

‘ sin“xfdx—j(-;—xsih'l x-fldr}il- |

13. [tan?x dx = [ (sec? x -

1)dx =tanx-x

I tan? xdx = = [tanx - x]m

(tan:—zJ (tan0— 0)= l—:f’Ans.

n/4
14. I sin2x sin3x d
0

a
=
&

(2sin 3x sin_ 2x) dx

N
b [—
YRR

a
~
Ny

(cosx —cos5x) dx

I
N —
Q‘—.

) 4
_sin 5,\5]ft
0

]
. I T 1
=
|
+
|
2
=
hall ¥

(1+

‘Putting logx=y

1 & 4
_dx=>afy x

X
log3

1 o
= [ Sar=nos i

log2

Ans. :

=log (16g3) ~log (log2) - iog log3
' log2

16. va+x—+x=0

U
—
&
i
=
&

= R A b o
= jda+xdx+aI(a+x)‘1’2dx

= y= ——(a+x)3’2+2a40+ +C

17. LctA-l 2_|+5k
B=27+4j j+2k
When two vector perpendicular to each other then
AB= 0



18.

19.

20.

21.

AB=(1-27+5k).(27+47+2k)’
=1 x-2+(=2)x4+5x2
=-2-8+10=-10+10=0

So Aand § are mutually pelpcndlcular

d+b+é =0
= d=—(b+3)
=. E=-—(E+E
Gxb = ax(-a+-2) 4
=-axd-axc=0-axc=¢éxa ..(i)
(Bx&)=(-G-C)xe=-axE—ExE '
=Cfxd-0=¢xa P e (i)
from (i) & (ii)
axb=bxt=¢xa :
As the given vectors are coplanar, we get
. |laac
1 0 1|=0
ceb
Expand by R,
= —l(ab-cA-1(@@c—-ac)=0
= —1l@-AH=0
= ct=ab

Let the line through (-1, 2, 3) whlch is to be J. to the given
lines have d.c’s Im, n- °

Then, [x2+ mx(._3)+nx(_2)=
and Ix(-1)+mx2+nx3 =0
21-3m-2n=0 - ‘ ' .. (D)
and —I+2m +3n =0 .. (2)
From (1) and (2)° .
AT m‘= n
9+4 2-6 4-3
Il _m_n
- EV 50
I _m_n
=Gt g

Hence direction ratios of the line are 5,4,-1
The required equation of the line is
x+1 2V -2 _z= 3
5 4 =1

Since A4 and B are independent events
.P(A~B)=P4)-P(B)

_ Wehave, P (AU B) =P)+P(B)- P(AmB)

[By addition theorem]
P(AUB)=P)+P(B)-P (A) - P (B)

=
= 06 =04+p—-04p
= 06p =02~

1

= — Ans.
P=3"

23. Let, tan"'x

22. Let, sin"'x = 6 then sin 6 = x

“But sin 8= cos (%-e)

P E
cos|—=0| = :
- (2 ) . _

uJ
= cos™! x=-i—9

v

BY
= 0+ cos"x = E

<« T
sin”! x + cos™! x = E Proved

=0
tan O =x ,
. 2tan® - 2x
e Sl "~ 1+tan?0 1+x?
= . 29 = Sin-] 2x2
; d4x
2tan_1x = Si-n-l sz
14
3 1-tan’8 _1-x* ' ~
Again, cos20 = 1+ o028 = Fo [ tanB—vx]
20 —CQS_II___xz_
= 3 1»+_.::2
. ey
2tan”lx = COS'IBT
1+x°:
Agai 50 = 2tan0.
SAID, 7 fmL 1—tan®@
- 2x
= tan 20 = T [ tan9=.\_:]
-1 2x
— t-an
= 20 .2
] -1 2x
_1 — tan 1
e 1- %2
oy 2% _ ]_—x2
Hence, 2 tan™ x T2 T2
tan™! - 2x Proved
_ C1-x?
M. ot 2+ tan 3x=
af 2x+3x T 5x m
g e | € = =tan—
(1—(2x)(3x)J 47 1-6x2 4
: S5x
ST 5=1 >5x=1-62=62+5x—1=0

= 6x2+6x x-1=0 = 6x(x+1)—l(x+l)=0

= (x+D(@Ex-1)=0 o x#—1andx= %Ans.



log x

2. Let I = [E%ar
Putlogx=t = i—dt=dt
2 2
. I=Ifdf_.t_.+ =go_gi+c
2
1 (1 -1 1
26 Here, cos™ > —2sin” | ——
_E_o(_m\_n, ®_2n
T3 2( 6) 373

27.  Lety= 2Jco:(x2)
dy _ (2vcot x2)
©odx

d@vcotx”)
dx

- 2dw/cotx2

dx
2d\/cotx2,;dcotx2 gz_
dcotxz, dx*  dx
1

2\/ cot x?

cosec?x? Ans.

Then

= 2. -(—coscczxz) -2x

C()tx2

28. xdy+yde=xy-dy
divide by the dx on both sides,

dy
x—=+y=
L y=xy
= -iy--l--fi—r:x
y x
= logy+logy =x+ C Ans.
29. y=sinx

4 ’ .
Area = Jsinx dx=[-cos x]§
0

=—Jcosmt—cos 0°)=—-[-1-1]= 2-Ans.

- -+ = - - -
30. Here a=2i-3k and b=3i+4j.
- = =
i j k
- =
axb=12 0 3
3 4 0
o

= {00 - (3)4} 1 +{(-3)3-20] +24-30)%
—O+1)TH(9-0F +@-0F

- - -
=12i-9; +8% Ans.

4 2
l+tan’(£+5J
2 .
L
dx sm2(—+5)
4 2
1 1
- s
, sm(—-+x) 04
2
= —-secx=0
32. The reqd. arca
= Area of the shaded portion
H
=] x=4
5 : > X
\r"‘l
4
1
’ 4
=jJde
1
=2 ﬁ ;
L372],
4 .32 28 .
=—[4¥_)]==L .
?[ ] 3 5q. units
33. Given : 0_;1=;_ OB = b and 6.’C=Z’ where O is the
origin. ,
Ap = (Position vector of B) — (Position vector of A)
=b-a
and BC = (Position vector of C) — (Position vector of B)
= c-b



" Now, 4, B, C are collinear

34.

3s.

- 36.

= /;;3 and ;C are parallel
- = - =
& (b-a) x(c-b) =

I

& (b- a) xc—(b—a)x b = 0 [By distributive law]

[ e e e T

=2 bxc— axc—bxb+axb)= 0

" [By distributive law]
- o b 0 5 o
< (bxc)+$cxa)+(axb)=0

> - —p-r]

. _)
: - bxb = 0 and —axc=cxa
Thus, 4, B, C are collinear

: - - - o -+ > - .
S (bxe)+ (¢ x a) + (axb) =0 Proved.
Any point on the given line,
x=1_y+l_z+10 '
2 3 8 - M

Cis R (2k+ 1, -3k -1, 8k - 10)

If this is the foot of the L from P (1, 0, 0) on (1), then
(2k+1— D.2+4+(3k-1-0). (3
- tT(@-10-0).8=0
= 4k+9k+3+64k 80 =10
= Tk=71 = k=1

Ris (3, 4, -2).
This is the reqd. foot of L. .

" Also perpendicular distance = PR

= Je-12 +(4-02 +(2-0)* = V23 =26

Also €q. of PR is f—;—l=

e
2

The samplc space of toss of 3 coins
' {HHHHHTHTH'I'HHHTTTHTTI‘HTIT}
Let A = At most two tails
' = {HHH, HHT, HTH, THH, HTT, THT, T'I'H}
B = At least two heads
= {HHT, HTH,. THH, HHH}

¢ ,AnB = {HHT, HTH, THH, HHH} =

Clearly n (A)=7,n(B)=4=n (AN B)

~ P(AUB)=P(A)+P (B)-P (ANB)
=P (A)+P (B)- P (B)
=PMA)= g

a*+ab b ac

Let A =
ab b*+bc

a c
a+b b a
b+c ¢

[Takmg a, b, c common from C;, C, and C respectively]

= (abc)

37.

a ¢ c+a *
= (abc) 0 —2¢ -2¢c (R, —}R (R +Ry)]
b b+c ¢

a —a cta

‘(abe)

b b ¢
a —a
= (abc) 2c)- | p } [Expanding along R,]

= 2abc’ - (ab + ab) = 2abc? (2ab) = 4a’b’c* Proved

Here objective function is
Z=2x+y
" and constraints x +y 21
x+2y<10
y<4
x20,y20
x+y21 e )
Corresponding equation
N | x|0]1
R y|1]o
Check for (0. 0) .
s xt+ty21
-0+021

0 > 1 (false) .

Shaded part is away from origin.
‘Again , x + 2y £ 10
Corresponding equation

x[0]10
x+2y=10 v|s|o
Check for (0,0)

c x+2y<10
0+0<10
0 £ 10 (True)
Shaded part is towards the origin.

x+2p=10

' x+ y=1
SIS
y=9

s ox+y=1

= x+9=1

o x=-8

Point of intersection is (-8, 9) which is in second
quadrant. :

: 3 =10
Here comer points are A(1, 0), B (10, 0); C (2, 4),
D (0,4)and E (0, 1)



Comer point z=2x+y
A (1, 0) z=2x1+0=2
B (10, 0) z=2x10+0=20
C (2, 4) =7 %2 +7 =8
D (0, 4) z=2x0+4=4
| E (0, 1) z=2x0+1=1
z = 2x + y has minimum value ‘1’ at the point E (0, 1)
' Ans. -
n/4 . .
38. Let, ] = J]og(l-&-tadx)dx )
0

n/4 :
= j log{ 1+ tan(E - x]}dx
0 4

.m/4 .

[ _[:f(x)dx ;Laf(a 3 x)dx]

T
tan— —tanx

dx .

= '[ log 1+-
0

/4

= I log{l+
0

1+ tan%tanx '

l;tanx}dx
1+ tanx.

Il

— 7] = log2 J.dx
, 0

J‘ (1+tanx+1—-tanx)¢(
log
1+ tanx

n/4

Jlo( < }ir
/ g1+tanx

/4 n/4
jlogZ dx — Ilog(1+ tan x)dx
0 0

/4
[log2 dx =1 [Uging q. (a)]
0

)]
/4

-

— 2] = log?.[E——O:l
4
| i P EIog2 Ans.
8 - ,
Qoo

= 2/= logZ[x]

T
= 2] = —log2

ni4
0



