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General Instructions : 
Read the following instructions very carefully and follow them : 

(i) This Question Paper contains 38 questions. All questions are compulsory. 
(ii) Question paper is divided into ·FIVE Seclions ·...:. Section A, B, C, ·D and E. 
(iii) In Section A .- Question Nos. 1 to 18 are Multiple Choice .Questions 

(MCQs) and Question Nos. 19 & 20 are Assertion-Reason based 

(iv) 

questions of 1 mark each. . · · · ; 
In Section B - Question Nos. 21 to 25 a~e Very Short Answer (VSA) type 
questions of 2 marks each. . . '.. . - . 

(v) In Section C - Question Nos. 26 to 31 are Short Answer (SA) type 
questions;. carrying 3 marks' each. 

(vi) In Sect_i~n D - Question Nos. 32 to 35 are Long Answer (LA) type 
) . . . 

questio'ns carrying 5 marks each. 
(vii) In Sect-ion E - . Question Nos. 36 to 38 ·are source - based/case 

based/passage based/integrated units of assess,:nent ,qu~sti<?¥ carrying 
4 marks each. 

(viii) There ii no overall choic;e. ·flowever, an internal choi~e· has been prov'ided 
in 2 questions in Sec#on -It 3 questions: in Secti9ri -C, 2 -· questions in 

(ix) 

Sectio_n D and 2 questions in Section E. 
Use of calculators is NOT allowed. 

. SECTION·-A · -
(Multiple Choice Questions) 

Each question carries -l mark. · 

. . . . ' . . . . 

1. If! f(x) = 2x +; and f(l) = 1, then f(x) is 

(A) x2 + 3 log I x I + 1 (B) x2 + 3 log I x I 

(C) 
3 

2-2 
X 

(D) x2 + 3 log Ix I - 4 

1 
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2. Degree of the differentialequation sin x_+ .. cos (f) = y2 'is· 1 

(A) 2 (B) 1 

(C) not defined (D) O ' I 

3. The integrating factor of the differential equation 
. dx ' . 

(1-y2) dy + yx = ay, (- 1 < y < 1) is 1 

(A) 
1 1 

(B) . y2-1 

(C) 
1 1 

1-y2 (D) 

--

4. 
. 

Unit vector along PQ, where coordinates of P _and Q respectively are 
(2, 1, -1) and (4, 4, -7), is -1 -

5. 

I\ I\ I\ 

(A) 2 i + 3 j - 6k 
I\ I\ I\ 

(C) -2i _ fil. + 6k 
7 7 7 

I\ I\ I\ 

(B) -2i - 3j + 6k 
I\ I\ I\ 

(D) . 2i +fil._ 6k 
7 7 7 

j - -

If in MBC, BA= 2a and BC:= 3b, then AC 1s 

(A) 21 + 3b 
(C) 3b - 21 

(B) 21- 3b 
(D) -2a - 3b 

. t 

' ' , . . . 
6. If 11 x b I = '13 and 1 • b = -3; then angle between 1 and b is 

21t . (B) 
7t 

(A) 3 6 

7t (D) 
51t 

(C) 3 6 
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II 
7. 

8. 

9. 

Equati~n, of line passing through origin and making 30°, 60° and 90°. with 
x, y, z axes respectively is 

2X V Z 
(A) -Ja =2=0 

2v Z 
(C) 2x =fs=r 

(B) 
2x _ _gy _ .! -Ja- 1 -o 

2 
If A and B are two events such that P(NB)=2 x P(B/A) and P(A) + P(B) = 3, 

. . . . . 

then P(B) is equal to 

(A) 
2 7 
9 (B) 9 

(C) 
4 5 
9 (D) 9 

An . d . . f tan x-1 . ti- er1vatlve o t· + 1 with respect to xis : . anx · 

(A) sec2 ( - x) + c (B) - sec2 - x) + c 

(C) log / sec - x) I + c (D) ~log I sec (~-x)/+ c 

10. If (a, b), (c, d) and (e, f) are the vertices of MBC and~ denotes the area of 
a c e 2 

~C, then b d f is equal to 

(A) 2~2 

(C) 2~ 

1 1 1 

11. The function f(x) = x Ix I is 

(B) 4~2 

(D) 4~ 

(A) continuous and differentiable at x = 0. 
(B) continuous but not differentiable at x = 0. 
(C) differentiable but not continuous at x = 0. 
(D) neither,c;J.ifferentiable nor continuous at x = 0. 

\ ' 

1 

1 

1 

1 

1 
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Ii 
12. If tan(~:;)= k, then~ is equal to 1 

(A) 7 (B) ; 

(C) sec2 (;) (D) - sec2 
(;) 

13. The objective function Z = ax + by of an LPP has maximum value 42 at 
(4, 6) and minimum value 19 at (3, 2). Which of the following is true? 1 

(A) a = 9, b = 1 (B) a = 5, b = 2 

(C) a = 3, b = 5 (D) a = 5, b = 3 

14. The corner points of the feasible region of a linear programmip.g problem 

are (0, 4), (8, O) and (2
3°, f). If Z = 30x + 24y is the objective funct~on, then 

(maximum value of Z - minimum value of Z) is equal to 

(A) 40 

(C) 120 

(B) 96 

(D) ·136 

15. If A is a 2 x 3·matrix such that 'AB and AB' both·are defiried, then order of 

the matrix Bis 

(A) 2 x 2 

(C) 3 x 2 

(B) 2 x 1 

(D) 3 X 3 

16. rr[ ! ] = P.-.~-, Q, where P is a symmetric and Q is a skew symmetric 

matrix, then Q is equal to 

(A) [ 2 5/2 ] 
5/2 4 

(B) [ 5~2 
-~2] 

(C) [ 0 5/2 ] 
-5/2 0 

(D) [ 5~2 -~2] 

1 

1 

1 
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] is non-singular matrix and a e A, then the set A is 
a 1 . 

(A) 1R 

(C) {4} 

(B) {O} 

(D) IR- {4} 

18. If I A I = · I kA I , where A is a square matrix of order 2, then sum of all 

possible values of k is 

(A) 1 · 

(C) 2 

(B) -1 

(D) . o· 

ASS;ERTION-REASON BASED QUESTIONS 

In the following questions 19 & 20, a statement of Assertion (A) is 
followed by a statement of Reason (R). 

Choose the correct answer out of the following choices : 

(A) Both (A) and (R) are trq.e and (R) is the correct explanation of (A). 

(B) Both (A) and (R) are true, but (R) is not the correct explanation of 

(A). 

(C) (A) is true, but (R) is false. 

(D) (A) is false, but (R) is true. 

19. Assertion (A) : If a line_ mak~s angles ex, B, y with positive direction of the 

coordinate axes, then sin2 ex + sin2 B + sin2 y = 2. 

Reason (R) : The sum of squares of the direction cosines of a line is 1. 

20. Assertion (A): Maximum value of (cos-1 x)2 is n2
. 

Reason (R): Range of the principal value branch of cos.:..1x is [ ~n, ~]. 

1 

1 

1 

1 
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SECTION-B 
This section comprise f V . s O · ery Short Answer Type (VSA) questions, each 
of 2 marks. 

; I 

-
21. If a , b, c are three non -zero unequal vectors such that a· b = a• c, then 

find the angle between 1 and b _ "t. 2 

22. (a) E 1 t · -1( · 31t) . va ua e sin . sm 4 + cos-1 (cos 1t) + tan-1 (1). 2 

OR 
(b) Draw the graph of cos-1.x, where x e[-1, 0]. Also, write its range. 2 

23. If the equation of a line is x = ay + b, z = cy + d, then find the direction 
ratios of the line and a point on the line. 2 

24. (a) If y b, prove that y(~~) + ~r = 0. 2 

OR 

{
ax + b 0 < x < 1 · · , -. ; . • - - < 

(b) If f(x) = 
2

x2 _ x 1 < x 2 is a differentiable function in (0, 2), 

then find the values of a and b. 

25. If the circumference of circle is increasing at .the constant rate, prove that 
rate of change of area of circle is directly proportional to its radius. 

SECTION-C 
The section comprises Short Answer (SA) type questions of 3 marks each·. 

log,J3 

26. Evaluate f 
log~ 

2 

2 

3 
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• 27. (a) Find the general solution of the differential equation : 
(xy - x2) dy = y2 d.x. 3 

OR 
(b) Find t1:1e general ~olution of ~he differential equation : 

(x2 + 1) + 2xy = + 4 
3 

28. (a) Two balls are drawn at random one by on~ with replacement from an 
urn containing equal number of red balls and green balls. Find the 
probability distribution of number of red balls. Also, find the mean of 
the random variable. 3 

OR 
(b) A and B throw a die alternately till one of them gets a '6' and wins 

the game. Find their: respective probabilities of wining, if A starts the 
game first . 3 

,. 

29. Solve the following linear programming problem graphically : 
Maximize : Z = x + 2y 

) 

subject to constraints : x + 2y 100, 

1 

2x-y 0, 
2x + y s; 200, 
x~ 0, y'~ 0. 

30. (a) Evaluate J I x4 
- x I d.x. 

-1 

OR 

. f sin-1x 
(b) Fmd (l- x2)3/2 dx. 

31. Find f ex (1- sin x) dx 
1- COS X 
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SECTION-D 
This section comprises Long Answer type (LA) questions of 5 marks each. 

32. (a) Find the equations of the diagonals of the parallelogram PQRS 
whose vertices are P(4, 2, -6), Q(5, -3, 1), R(12, 4, 5) and 8(11, 9, -2). 
Use these equations to find the point of intersection of diagonals. 5 

OR 
(b) A line l passes through point (-1, 3, -2) and is perpendicular to both 

h 1
. X ,Y Z X + 2 Y..=.l · Z + 1 · · · t e mes 1 = 2 = 3 and~= 2 = - 5-. Find the vector equation 

of the line l. Hence, obtain its distance from origin. 5 

33. Using Integration, find the area of triangle whose vertices are (-1, 1), 
(0, 5) and (3, 2). . 5 

34. A function f: [- 4, 4] [O, 4] is given by f(x) = x2
• Show that f is an 

onto function but not a one-one function. Further, find all possible values 

of 'a' for which f(a}~=:= 5 
rJ 

[
-3 -2 -4 l [ 1 2 o l . 

35. (a) If A= 
2
2 1 2 · and B = -2 -1 -2

1 
, then find AB and use it 

1 3 . 0 -1 
to solve the following system of equations : 

x-2y = 3 

2x-y-z=2 

-2y + z = 3 

[ 

cos a - sin a 
(b) If f(a) = sin a cos a 

- 0 0 

65/2/2 

OR 

] , then prove that f(a) • f(-~) = f(a - ~) 
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- SECTION-E 
· This section comprises 3 b d d/" d . source as.e case-based/passage base mtegrate 

units of assessment questions of 4 marks each. 

36. Recent studies suggest th~t roughly 12% of the world population is left 
handed. . 

• ISLIFTJUUmlD 

Depending upon the parents, the chances of having a left handed child are 
· as follows : . 
A : When both father and mother are left handed : 

Chances of left handed child is 24%. 
B When father is right handed and mother is left handed '!' 

Chances of left handed child is 22%. 
C When father is left handed and mother is right handed : 

Chane.es of left handed child is 17%. 
D When both father and mother are right handed : 

Chances of left handed child is 9%. 
. 1 

Assuming that P(A) = P(B) = P(C) = P(D) = 4 and L denotes the event that 

child is left handed. 
Based on the above information, answer the following questions : 

(i) Find P(L/C) 

(ii) Find P( L / A) 
(iii) (a) Find P(A/L) 

OR 

1 

1 
2 

(b) Find the probability that a randomly selected child is left 
handed given that exactly one of the parents is left handed. 2 
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37, Engine displacement is the measure of the cylinder volume swept by all 

the pistons of a piston engine. The piston moves inside the cylinder bore 

One complete cycle of a four-cylinder four- ce 
stroke engine. The volume displaced ia marked 

Cylinder bead 
surface that is 
machined fiat 

Piston 

The cylinder bore in the form ~f circular cylinder open at the top is to be 

made from a metal sheet of area 75n cm2. 

Based on the above information, answer the following questions : 

(i) If the radius of cylinder is r cm and height is h cm, then write the 

volume V of cylinder in terms of radius r. 

(ii) Find !~ · 
(iii) (a) Find the radius of cylinder when its volume is maximum. 

OR 

1 

1 

2 

(b) For maximum volume, h > r. State true or false and justify. 2 
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• 38. The use of electric vehicles will curb air pollution in the long run. 

The use of electric vehicles is increasi:Q.g every year and estimated electric 

vehicles in use ·at any time t is given by the function V : 

. 1 3 5 
V(t) = 5 t - 2 t 2 + 25t - 2 . 

where t represents the time and t = 1, 2, 3 .... corresponds to year 2001, 

2002, 2003, ....... respectively. 

Based on the above information, answer the following questions : 

(i) · Can the above function be used to estimate number of vehicles in the 

year 2000 ? J usti:fy. 

(ii) Prove that the function V(t) is an increasing function. 
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