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General Instructions:

1) All questions are compulsory.

i) This question paper contains 36 questions.
i) Questions 1- 20 in Section A are very short-answer type questions carrying 1 mark each.
iv) Questions 21 - 26 in Section B are short-answer type questions carrying 2 marks each.
V) Questions 27 - 32 in Section C are long-answer — | type questions carrying 4 marks each.
Vi) Questions 33 - 36 in Section D is long-answer — Il type questions carrying 6 marks.

SECTION-A
x—1 1 1
1. Theroots of the equation | 1 x—1 1 [=0are
1 1 x—1
@ 1,2 (b) -1,2 (©) 1,-2 (d) -1,-2
2 The value of cot™ 9 + cosec™! @ is
@ = ® = © 3 @ =
3 f dx
1+sinx
0
@ 0 (b) Yo (©) 2 ) 32
1 2 3
4. IfA=[-1 1 Zl,then (A’ -5A)A " '=
1 2 4
(4 2 3 [ 4 2 3
@@(-1 4 2] b)y|-1 —4 2]
1 2 1 L 1 2 -1
-4 -1 1 -1 -2 1
©2 -4 2 ‘ ]| 4 -2 —3]
| 3 2 -1 L1 4 =2
5. Letf(x) = x®and g(x) = 3*. The values of a such that g(f(a)) = f(g(a)) are
(@0, 2 (b) 1,3 (c)0,+V3 (d)1,+2

6. [x° (tan"'x+ cot™lx)dx =

52
(a) xs_z (tantx + cot™lx) + ¢

52
©=—+Z+c
104 2

7. u= en "% p= logxthen%z

(a) xu

®) ==

x52 w
= +2+ ¢
ux
© 7=
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52
(b) xs_z (tan'x — cot™tx) + ¢

(d) None of these

(1)

(1)

(1)

1)

1)

(1)

1)




8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

dx _
f(1+ eX)(1+ e *)

-1 e*
€)) T (b) — (©) o (d) none of these
In the following question, Statement — 1 is followed by Statement — 2. Mark the correct choice as:
) 1 _1 243e*
Statement - 1: [ ———dx == log |—2_3ex +c
Statement — 2 : [ ——dx = —log [*=| + ¢
"Jog2—x2 2a 8 a—x

(a) Statement — 1 is true, Statement — 2 is true, Statement — 2 is a correct explanation for
Statement- 1.

(b) Statement — 1 is true, Statement — 2 is true, Statement — 2 is not a correct explanation for
Statement- 1.

(c) Statement — 1 is true, Statement — 2 is false.

(d) Statement—1 is false, Statement — 2 is true.

In the following question, Statement — 1 is followed by Statement — 2. Mark the correct choice as:
Statement — 1 : The function f(x) = x* — 3x? + 12x is increasing on R.
Statement — 2 : If a differentiable function g(x) is increasing implies g’ (x) > 0.

(a) Statement — 1 is true, Statement — 2 is true, Statement — 2 is a correct explanation for
Statement- 1.

(b) Statement — 1 is true, Statement — 2 is true, Statement — 2 is not a correct explanation for
Statement- 1.

(c) Statement — 1 is true, Statement — 2 is false.

(d) Statement —1 is false, Statement — 2 is true.

Let N be the set of natural numbers and relation R on N be defined by
R={(x,¥): X,y €N, x + 4y = 10}. Determine whether the above relation is reflexive, symmetric.

— glogzx ay _
ify=9 , show that = = 2x.
Iftan"'x + tan™ly = 4?” then find cot ™' x + cot™ly.

Evaluate: sin~!(sinf{—~600°)).

x+ex+3x+ex+m"0( dy y
Ify=ce ‘prove that — = F—
x2 x 1
Find the integral value(s) of xif |0 2 1| = 28.
3 1 4

If x changes from 4 to 4.01, then find the approximate change in log, x .

Let f: R > R be defined as f(x) = x% + 1. Find the value of f ~*{37}.
: : X Y111 _ 3

Find the value of x and y, given that [3y x] [2] = [5]

Differentiate sin®x with respect to e°s X,
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23.

24.

25.

26.

27.

28.
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SECTION-B
If F(x) = VxZ + 1;9(x) = =5 and h(x) = 2x — 3,then find £ '[h {g ().

x2+1

31

A= [7 5

], find the value of x and y such that A? + xI, = yA.
OR

IfA = [; :ﬂ,Bz 2 _11]and (A +B)? =A%+ B findaand b,

Find the points on the curve x> + y? — 2x — 3 = 0 at which the tangents are parallel to x — axis.
d? d
Ify = (x +V1+x2) ", then show that (1 + xz)ﬁ + x % = n2y.
OR

2x+1

Differentiate the function sin ! ( )With respect to x.

1+ 4%

Find the maximum and minimum values of the function f given by f(x) = sin x + cos Xx.

OR
Find the intervals in which the function f(x) = 2x3 — 15x2 + 36 x + 1 is strictly increasing or
decreasing. Also find the points on which the tangents are parallel to x — axis.

T 2

— sec~x
Evaluate: 4 dx.
0 (1+tan x) (2+tan x)

SECTION-C

3 1 4 3
0 2(andC=1]-2 2

-3 5 1 6

LetA = . Verify that (A+B) + C=A + (B + C).

1 -2
s 4a-

3 0

1 (V1+x2+V1—x2 1
Prove that: tan 1( ad ad ) z 1

———— )= —+-cos”
V1+x2—+v1—x2

Prove that tan~ ! Z + tan™! Z + tan =
xr yr zr 2
2

Verify Langange’s mean value theorem for f(x) = Vx? — x in[1, 4].

By using properties of determinants, prove that :

1+ sin’x cos?x 4 sin 2x

sin?x 1+ cos?x 4 sin 2x

sin?x cos?x 1 + 4sin2x

OR
By using properties of determinants, prove that :

= 2+ 45sin 2x.

a’+ 1 ab ac
ba b + 1 bc
ca ch ct+ 1

= a’+b%+ c?+1.

Prove that sin x(1 + cos x) has a maximum value for x = %
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32.

33.

34.

35.

36.

1 xe*

Evaluate: 0 GrD)?
OR
i 1
Evaluate: fmdx
SECTION-D

Let N be the set of all natural numbers and let R be a relation in N, defined by
R = {(a, b): a is a multiple of b} . Show that R is reflexive and transitive but not symmetric.

OR

3 7 7x+4 3y+4
LetA = R _{E} and B= R — {E} letf: A>B: f(x) = Z—andg: B> A g() =5z—_4.
Show that (gof) = 1, and (fog) = I.
Evaluate: f13(2x2 + 3)dx as limit of sums.
4 2 3
Find A=Y, whereA= |1 1 1 ] Hence solve the system of equations:
3 1 =2
4x+2y+32=2,Xx+y+z=13x+y—-2z=5.
OR
1 -2 3 ,
fA=|0 -1 4‘,find (AH~ L.
-2 2 1
Show that the semi — vertical angle of a cone of maximum volume and given slant height is

tan~1 /2.
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