SAMPLE PAPER-

Time Allowed: 90 Minuies

Maximum Marks: 40

General Instructions: Same as Sample Paper-1

SEGTION-A
In this section, attempt any 16 questions out of Questions 1-20. Each question is of 1 mark
weightage.
1. The value of tan'l(l;wsm“[?] 1S 1
y o o 2]‘[ | T , n
by — ) d) —
(a) : (D) > (¢) : (d) 1
1-cos4x .
{ LL:S : ) it x<0
. x" -
2. Ifthe function £(x)= - a if x=0 is continuous at x= 0, the value of @ 1is
- 1
1} JI A ;
it x>0
({16 +4/x -4,
(@) a=4 (b) a=6 (c) a=>5 (d)a =28
| cos® sin®
3. If f(8)=| . i . f(0). f(-9) equals. 1
—smb cosO
(a) -I (b) 1 (¢) 2 (d) 3
~O8 X + ‘ijl . y
4. lf_u—-ta.n‘["”” = ‘l],thenai-—* 1
COS X —SIn X :
5 ]
(a) 2 (b) 3 (c) 1 (@) 3
S. For all real values of x, the function: f{x) = 3x + sin x 1s 1
(a) strctly increasing, (b) strictly decreasing
(¢) increasing, (d) decreasing
2 0 0]
6. IfA=|0 2 0}, then|ad) Al1s equal to 1
|0 0 2

(a) 60

(b) 62

(¢) 64 (d) None of these

7. Let arelation R in the set N of natural numbers be defined as (x, y) © x* —4xy +3y' =0,V

X, ¥ E.N,
The relation R 1s
(a) reflexive

(b) symmetric

(¢) transitive (d) All of these

1



PO
8. IfA= | 3 , then A° + 3A* —4A +11s equal to 1
- [-14 =51 : —14 51 . Ta -1 1 1]
@D 7 —1al O el @ o D1y o
9. The equation of the tangent to the curve 4x* + 9y* = 36 at the point (3 cos 9, 2s1n0)1s 1
(@) 2xcos O —3ysinB =6 (b) 2xcos O +3ysin0 =6
(c) 2¢vsm O +3ycos0=6 (d) 2x sin B —3ycos B =6
[ (-1 ®] . |m . (-]
10. The value of cos|cos | — |+ |+sm|——s8In 1S 1
I 2] 3 6 2
(@) -1 (b) -2 (c) 5 (d) 0
11. LetR={(3,3),(6,6),(9,9), (12, 12), (6, 12), (3, 9), (3, 12), (3, 6)} be arelation on the set
A=1{3,6,9 12}. Therelation 1s 1
(a) retlexave only () reflexive and symmetric only
(c) reflexive and transitive only (d) None of these
12. Ify = asin mx — b cos mx. then dhf + mzy equals 1
dx®
(a) —1 (b) 0 () 1 (d) None of these
13. If y=¢&"""" then .2 equals 1
dx
{{” mesm,u:ﬂ;nﬂ | (C‘GS X + sin x) {EJ) "ems;{—smx ‘ (_CDS X — sin x)
(c) _fi’m[ ) m“] (COS X — SN x) (d) None of these
o fe o oo
14. Ify=x%"" = (tanx ), then o 1s given by 1
N T . SIn X
(@) x*" (smmx) [cos x log x + + log tan x + 2x cosec 2x]
X
(b) x ™7 (tanx }* [cosxlogx + alus logtanx + 2xcosec 2x]
b 5
v Sin x
(¢) (g:““” + tan x‘T)[ms xlog x + i log tan x + 2x cosec 2x]
X
(d) Nomne of these
3
15. If y=cos|log x +e* |, then — = 1
y=cos(log x +¢*). then ~
(@) —si.n[lﬂgx + e‘] X i + e‘q (b) —sinr | + e"_ X [:r. + e"]
o X ) |  log x ]
() Siﬂ[lﬂg x—e ] X | ——e (d) None of these
- ':LT -




2 £
16. The equation of the normal to the curve . — - %—5 =1 at a point (Jf-i_a, f‘-') 18 1
1 |
(a) ax +2by —2(a” +17)=0 (b) V2bx—ay —ab=0
(c) Eix—ﬁqv+:zb:0 (d) \f?_-fl-"ﬁrf{l*”rﬁ(ﬂg +b’1):{}
(1 -1 1] |
- o4 A . ladf B|
17. IfA=|0 2 -3|andB =(adj A), and C = 5A, then cl 1
2 1 0
(@) 5 (b) 25 (€)1 (d) 1
18. Ifsin(xy)—cos(x —y) =", then o 18 given by 1
N
o ycos (xp)—sin (x — y) 5 - | V cos (xy)—sin (x + ¥}
@) xcos(xyr+smm(x—yy-2y 2 - xcos (xy)—sm (x + y)
ycos (xy) +sin (x— y) o I ycos (xy) +sin (x — ¥} ]
€) % cos (xy}—sin(x—y)-2y (@) | xcos (xy}—sin (x—y)=2y

19. A factory owner warnts to purchase two types of machines A and B for his factory. The machine
A requires an area of 1000 m* and 12 skilled men for runmng it and its daily output 1s 50
units, whereas the machine B requires 1200 m” area and 8 skilled men, and its daily output is
40 units. If an area of 7600 m? and 72 skilled men be available to operate the machines, how

many machines of each type should be bought to maximise the daily output? 1
(@2 =310at{4,8)b)7Z =320at(4,3)c)Z _=280at(4, 6)d)7Z =300at(4,S5)
20. A closed circular cylinder has volume 2156 cm’. The radius of'its base and height so that its

19
total surface area is minumum are Take T = '—7"' 1
(@) r=6cm, h=8cm (b) r=5cm, h=9 cm
(c)r=14cm h=7cm (d) r=7cm, =14 cm
SECTION-B

In this section, attempt any 16 questions out of Questions 21-40. Each question is of 1 mark
weightage.

21. Letf:R — R be a function defined by f(x) =x* +4. Then f1s 1
(@) mjective (b) surjective (¢) byective (d) None of these.
22. Ify=(tanx)** + (sin x®*, then % equals 1
e
| (1321]1 x}‘tan X , | , | ﬁ
(@) — — |sec” x log (tanx} + sec” x — (cos x) log (sin x) — cos x|
(sinx )™’ |
(sin x)""

[sec” x log (tan x) + sec” x — (cos x) log (sin x) — cos x]

(h] (tanx}rat_t



(tan x)™" "

fan x

(c) — [Secz xlog (tanx) + sec” ¥ — (cos x) log (sin x) — cos x|
(S1n x)

(d) None of these

Comer points of the feasible region for an LPP are (0, 2), (3, 0), (6, 0) and (0, 5). Let F =4x

+ 6y be the objective function. The minimum value of F occurs at 1

(a) (0, 2) only (b) (3, 0) only

(¢) The mad-point of the line segment joimng the pomts (0, 2) and (3, 0) only.

(d) Any point on the hine segment joining the points (0, 2) and (3, 0).

- ¥ =0s1n0 + cos0 i th d*y ‘
x=0cos0—sin® 0
‘ 3
(a) cosec’ O (b) O cosec’ O (c) - mbt’; 7 (d) None of these
_ 3
2]
£ |—
If(x —aP+ (y— by =c? then & ——— equals to 1
d”y
dx”
(a) c*+ 2 (b) ¢*+ 3¢ (¢) 2¢ (d) ¢
The intervals in which the function: f{x)=2x" — 8x* +10x + 5 is strictly increasing or ST are
1
| 1 | 5 3
(@) 3x € (o=, 1‘1%[;- : (b) 4.1‘E(mt0)u(z,—m]>
N of] . (5
(c) qx€(0 [1 ]> td11X€( =)L{j l}
The value of 2sin” 1[{]395"1[ %]+ 3tan (1) 18 1
(@) — 3 (D) y (¢ A (d) ~
) (3 5 ] 1 17 b value of AR
It A= E U_an B = 0 _m_..tev ue of |AB|1s
(a) 20 (b) 48 (¢) 55 (d) 100

The intervals in which the function: f(x) =sinx + cos.x on [0, 27] strictly decreases (S{ ) are

1
. 0 am i :TE[“H: 5'T[]
(@) 5. f:( ? (_) _- -4.- 4{

n
(c) <.rf:[—j U] * (d) None of these

bl




30. The relation R definedinthe setA=1{1,2,3, 4,5, 6} as R={{x, v): yisdivisible by x} 1581
(a) Reflexive, transitive but not symmetnc ($) Reflexive, symmetric but not transitive

(c) An equivalence relation (d) None of the above
[Smx-l-casx] if x>0
X ,
31. The function f (x) defined as: f(x)=+ 2 if x=0 1iscontinuous at 1
( ,xz ]
if x<0
9
g ] - 1/1 X
(a)x =10 (b) x =1 (c)x=2 (d)x=-1
(2 3 1
32. IfA=|1 2 -1]| isanon-singular square matrix of order 3 = 3, then |adj A| equals 1
13 4 2]
(@) |Af (b) |A (c) |A] (d) A A
33. Mimmum value of Z =x — 7y + 190 subject to the constraints: x +y < 8, x +y >4, x <35,
y<5 x>0, y>0 equals. 1
(@) Z_ =155at (0, 5) (b)) Z_. =150at (2, 5)
() Z__=160at (2, 3) (d) Z__ =170 at (3, 5)
34. Volume of'the greatest cylinder which can be inscribed in a given cone of height H and serm-
vertical angle 30° 1s 1
o smH S 2nH? A
V= by —— | {
(@) = (8) —¢1 )~ d) —q
ry ]
35. IfA= i ,then A + AT equals 1
2 3 2 -4 2 4
(a) 3 4 (b) 10 6 (¢) 10 6 (d) None of these.
36. cns‘l[mg -F%I] is equal to 1
) n . STC s g S
) — C e Pl
(@) — Ué (_)3 (36
37. Let R be arelation on the set N defined by {(x.¥):x. y € N. 2x + y=41}. ThenR 1s 1
(a) reflexive (b) symmetric (c¢) transitive (d) None of these.
S
38. IfA= { 5 and A~ = @A, then the value of @ 18 1
T N 1 -
(a) 7 () =7 (¢) = (d) —>

39. The equation of normal to the curve: ¥ — 2y +xy* — 2y +y =l at (1, —1) 1s given by 1
(@) x—2y =35 (b) x+2y +1=0 (c)x+2y=7 (d)x—-2y=6



40. If A = , the values of @ and » when A*+ aA + bl = 0 are given by 1

3 2
1 1

L.

(@a=-4.b=1 (p)a=-1.b=4 ()a=4.b=-1 (da=1b=14
SECTION-GC

In this section, attempt any 8 questions. Each question is of 1 mark weightage. Questions
46-50 are based on a Case Study.

41. Anaeroplane can carry a maximum of 200 passengers. A profit of T 1,000 is made on each
executive class ticket and a profit of ¥ 600 1s made on each economy class ticket. The airline
reserves atleast 20 seats for executive class. However, atleast 4 times as many passengers
prefer to travel by economy class than by the executive class. How many tickets of each type

must be sold in order to maximise the profit of the airline? 1
(@) Z_ =T 130,000 at (40, 120) (b) Z__ =17 1,36,000 at (40, 160)
(c)Z_ =T 1.32,000at (40, 120) (d) None of these
. n .
42. The slope of the tangent line to the curve: y=tan‘yx+2tanx+S5at x = " 1S 1
- o] 3 L]
(a) -8 (b) "3 () 8 (d) 2

43. The absolute maximum and the absolute mimmmum value of the function;
f(x)=s1nx + cos .y on [0, | respectively are 1

(@) 43,1 (b) 2,2 () ¥7. ] (d) —3.2

44. A manufacturer has three machines I, II and I1I installed in his factory. Machine 1 and II are
capable of being operated for atmost 12 hours whereas machine II1 must be operated for
atleast 5 hours a day she produces only two items M and N each requiring the use of three

machines. The number of hours required for producing I unit of each M and N on the three

machines are given in the following table:
[temns Number of hours required on machines
I I1 IT1
M(x) | 1 | 2 1
N () 2 1 125

She makes a profit of 2 600 and 7 400 on items M and N respectively. How many of each
item should she produce o as to maxanuse her profit, assuming that she can sell all the items

that she produced? 1
(@) Z._=%4,000 at (4, 4) (b)Z_ =7 5,000at (4, 3)
(c)Z__=7%4400at {4, 5) (d)Z_ . =% 4,200 at (4, 6)
| cos® s
45. If f(0)=| . i , then [ f(6)]' is equal to 1
| —sin®  cos0

9
() f(O) (b) f(-9) (¢) £(20) (d) f [,}]

=
LN



Case Study

Two orgamsations A and B want to award their selected employees on the values of Honesty,
Hard work and Punctuality. The orgamisation A wants to award T x each, ¥ y each and ¥ z each
tfor the three respective values of its 3, 2 and 1 employees respectively with a total award money
of T 2000.

Organisation B wants to spend T 3000 to award its 4, 1 and 3 employees on the respective values
(by giving the same award money to the three values as organisation A). The total amount of
award for one prize on each value 1s T 900.

On the basis of above information, answer the following questions.

46. What 15 the award money for Honesty? 1
(@) T 350 (b) T 300 (c) T 500 (d) T 400

47. What 1s the award money for Punctuality? 1
(@) T 300 (b) T 280 (c) 450 (d) T 500

48. What 15 the award money tor Hard work? 1
(a) T 500 (b) T 100 (¢) T 300 (d) T 550

49. Ifa matrix B is both symmetrnc and skew-symmetric. then | B | is equal to 1
(a) 1 (b) —1 (¢) O (d) None of these

50. IfPand Q are two matrices such that PQ = Q and QP = P, then | (¥ | is equal to 1

(@) | Q| (b) |P | (¢) 1 (d) 0
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ANSWERS

5. (b)
13. (b)
21. (b)
29. (d)
37. (a)
45. (b)

14.
22,
30.
38.

46.

(¢)
(¢)
(¢)

(a)
(c)

7. (a)
1%5: (@)
23. (b)
31. (c)
39. (b)
47. (a)

8. (b)
16. (¢)
24. (a)
32. (c)
40. (b)
48. (b)



