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Objective Part

MCQ: 1. The domain of the function f(z) = vz — 11is (1)

(a) RT. (b) [1,00). (c) [-1, 00). (d) R™.

MCQ: 2. The range of f(x) = x—12 is (1)

(a) R (b) 1 (¢) 10,00) (d) (0,00)

MCQ: 3.  Consider the functions f(z) = 2%, g(z) = z + 1. What is

the value of fo(go f)(2)7 (1)

(a) 24. (b) 25. (c) 26. (d) None of these.
10

MCQ: 4. The value of the sum ) | 10 is one of the following. (1)
k=1

(a) 10. (b) 20. (¢) 100. (d) None of these.

MCQ: 5. Which one of the following function is an odd function? (1)

(a) f(z) = coszx. (b) g(z) = 2® +sinz

(¢) h(z) = tanx (d) q(x) = 2.

MCQ: 6. Which one of the following statement is not true? (1)

(a) The domain of f(x) = cosz is R.
(b) |z| is differentiable everywhere.

(¢) An even function is symmetric about y—axis.
(b) The range of f(x) =3 is 3.

MCQ: 7. 8" term of the sequence {@} is (1)



MCQ: 8. f(z) = £ is discontinuous (1)

z—2

(a) only at x = 2. (b) at x =0 and at = 2.
(¢) Everywhere. (d) Nowhere.
MCQ: 9. The series (1)

= 1

n=1 n
(a) converges if p > 1. (b) diverges if p > 1.
(¢) converges if p > 1. (d) converges if p < 1.
MCQ: 10. Third order derivative of f(z) = €** is (1)
(a) e* (b) 2e** (c) 4e** (d) 8e**
MCQ: 11. The value of the integral [ |z|dz  is (2)
(a) 0 (b) 3- (0) 5 (d) 2.
MCQ: 12. The value of the sum > 725 s (2)

k=1

(a) 3 (b) 2. () L. (d) 0.

MCQ: 13. Area of the region bounded between one arch of

f(z) = sinx and z—axis is (2)
(a) 2. (b) 3. (c) 2. (d) 0.
MCQ: 14. (2)
, {xQ —x+ 2}

lim { ———

Z—¥00 2 —
(a) Does not exist. (b) Exists and is equal to 1.
(¢) Exists and is equal to 2 . (d) Exists and is equal to —2 .
MCQ: 15. (2)

tan 2z
lim

(a) 1. (b) 2 (c) . (d) Does not exist.
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Question: 1. (10+8+7)

a) Determine the values of constants "A4" and "B" so that following function is continuous at

every real number and then sketch its graph.

3x ifx<2
f(x)=34x+B if2<x<5
—6x ifx>5

b) Find the equations of the tangent and normal lines to the graph of the implicit function
determined by the equation 7 tan(x—y)=2x at the point (%,%}

n

dxl‘l
Question: 2. (10+8+7)

1
= gxs +x*+3x> +10x* +100+ €™ for some constant"a"

a) Sketch the graphs of f(x)=x’+1and g(x)=4x+1. Find the point of intersections of the two
graphs. Find the area of the region bounded by f(x)=andg(x)

b) Evaluate the integrals:(i).J. 4x dx, (ii)‘:'.l - dx
x +1 SV1l=x

Question: 3. (10+10)
a) Find the center, radius and the interval of convergence of the power series

= 1.5.9..(4k - 3)
; 2.4.6..(2k)

b) By appropriate method check the convergence and divergence of the series

Z( 1)k+1(k+2j

If it converges, determine whether the convergence is absolute or conditional.
Question: 4. (5+5)

; 1—cos(2/ x)
== tan(3/ x)

(x+6)".

2 ¥
Evaluate: (). jx e’ dx and (ii).
0



Solution Key

Question: 1.
a)
As [ is continuous atx =2and x =5 . Therefore, lim f(x) =lim f(x) = f(2)
x—2 x—2
=24+B=6 (1)
lim f(x) =lim f(x) = f(5) = 54+ B=-30 (2)

x5 x—5

from (1) and (2), we get: A=—-12and B =30.

b)
ﬂzl—zcosz(x—y)éﬂ | _r-1
dx V4 dx =z Vs

)

274
. T—1 . , T
slope of tangent line=m=——-, slope of normal line=m =-—1
T -

Equation of tangent line: y —% I ! (x— %), Equation of normal line: y —% =- Ll (x— %)
7z' —

c)



5
ﬂ—24+ase‘”‘

?:x4+x3+9x2+20x+ae‘” dx’
X
d2 d6y= 6 ax
Y 4y 4322 +18x+ 20+ ae™ e -4c
dx2-x+x+ x+20+a’e dx
3
C;;—J;:12x2+6x+18+a3e‘”‘
X
4 dy . w
lef =24x+6+a‘e™ dx" -ae
Question: 2.
a)

LS S S

Therefore, the points of intersection are (0, 1) and (4, 17).

The area of bounded region = [(4x +)-(x" + 1)} dx

S e

4
= J- (4x—x)dx

0

32 .
= ? square units

b)()

A B Cx+D
+ 4 + T3
x'-1 x+1 x-1 x"+1
= x=Ax-1)(x*+1)+B(x+1D)(x*+1)+(Cx+ D)(x* -1)
= A+B+C=0,-A+B+D=0, A+B-C=1,—-A+B-D=0.

1 1 1 / 2
—,B=—,C=——,D=O.Hencej 4x abc:In‘*x2 1+C
4 ) 2 x =1 x +1

By partial fractions:

After simplification 4 =

(i)



Putting 1 —x =u” = x =1-u’ = dx = —2udu. Therefore,

-1 2 V2 2 2
X
dx=-2|0-u*Ydu=2|0-u*)Ydu=2|(1-2u"+u")du
et ! !

-X
92-442
15
Question: 3.
a)
Leta, = 1.59..(4n=3) (x+6)". Then applying ratio test: lim Dt | (4n=D(@n+1) |x + 6|
2.4.6..(2n) e a, | 2n+1)(2n+2)

=4|x+6|
. . . 1 1 1
Therefore, by ratio test the series converges if 4|x + 6| <l= |x + 6| < 2 = 2 <xX+6<—

25 ) ) 1
= T <x< T Hence center, radius of convergence and interval of convergence are -6, 2

and (— % , —?) respectively.

b)

Applying root test: lim /|a,| =limy ( nt2 j _ lim 2

= lim =—<1. It implies that the given series
3n+1 n>o3p4+1 3

converges absolutely.

Question: 4.
(1)
F ; b ; 1. % ; 1
J.xze”‘ dx=1lim | x’e " dx =—=1lim | -3x’¢ ™ dx = —=lim|e ™’
0 b 0 3 b—w 0 3 b—w
= —l(lime"b3 —limeo) = —l(O—l) -1

3 \bo b—o 3 3
(1)

_2 sin(2/ x)

— 2
lim1 cos(2/ x) i X

X—® tal’l(3 / x) X—>© _%Secz (3 / x)
X

(By L. Hopital Rule)

—2lim sin(2/x)

== i A =0
3 > sec’(3/ x)

20
31



