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Question 1(2+3+3)

a) Find the number ¢ so that ¥39(k? —¢) = ¢

b) Approximate the integral fozn (cos x)*dx using Simpson'’s rule with
n=

, 1
¢) Use Riemann sums to evaluate J, x3d

Question 2(3+2+3)

X

Stanx

a) Evaluate the integral [

dx

(cosx)?

: 2
b) If y = 2(sinx)* 4 X"1T* find y’

dx
Vx(2+x)

Question 3(3+3+3)

) (Inx+1)dx
a) Find f\/16(xlnx)2—-9

¢) Compute f

] dx
b) Evaluate the integral f e

XV x5 —4

2e 73Xy

¢) Compute f o 6x
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Questionl a) ¥30k2 = ¥30k2 - Y192 = 20c (1)

907
9455 — 385 = 20c s0¢ = —~= 4535 (1)

4 4 4

b) S, = (2) +2.o+4(—“§) +2(—1)4+4(§) +2.0

4

+4 (g) +1) (2)
= =%~ 2.09439 (1)

1 2 K 1
={0,-,= == == = <k<
c) P ={0,~,~.... 1} x), - and Ax,, n,take U, =x, 1<k <

1 n(n+1) 1 1 1
RP—‘Z(n)Bn ;17 )2 - asno SOLx3dx:Z (2)

St

Question2 a) [ —dx = [5%du u = tanx (2)

(cosx)?
— 1 rtanx
— 5 +C (1)
b)y' = 2in2sinxcosx2EMO* 4 gx™ X 4 InmxTr®
(1) + ! + !
2 (2)

dx du
C)f\/&‘(ux)zzfuuz

=2 tan"1(/x/2) + C (1)

u=+x (2)



Question3  a) [ —nxt! dx=%f

du
J16(xInx)2-9 vu®-9 u = 4xinx (2)

= ~cosh™ (25 + ¢ (1)

b) [

——fu u®—4 u=x3/? (2)

x x5
2 _ 5/2
= —sec 1(—)-C—Z--—-)+C (1)

2e73% -2 0 du -3
) mdx =5 1 u=e7 (2)

_..2 . -
=—-tanh™'(e ¥ + C (1)
Note:the last answer implicitly assumes x > 0. Also accept the answer

%2 coth™l(e™3*) + C
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Question 1(2+3+3)

1
a) Find lim,,_,o(1 + 8x2)x*
b) Compute the integral [ e**sinxdx

c) Evaluate [(sinx)?(cosx)?dx

Question 2(3+3+2)
Vx2-25
a) Evaluate the integral [ ——dx
3x%+7x+2
i
b) mdf(x+1)2(x+3)
dx
c) Compute | —————
) P f,/x(x+1)+1
Question 3(3+3+3)
. dx
a) Find f——-————-—-xl/2+x1/3
b) Does the integral foo xdx converge? Find its value if it does
& 0 1+x* ges ue '

c) Compute the area of the region bounded by the curves: y = x%,y = x — 1

y=0,andy = 4.
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1
Questionla) y = (1+8x?)i2
. Y In(1+8x%) . 16x _
limy_g ny = 11171x~»o‘“7;—* = llmﬁom =8 (1,5)

Solime.,,y =¢% (0,5)
Cax 1 , 1 .
b) [ eMsinxdx = - e sinx — - [ e*cosxdx (1)

1 , 11 1 roan |
= }-ewsmf»bc — Z(_t e cosx + Zf e sinxdx) (1)

Thus [ e*sindxdx = f;e”(%inx —cosx) +C (1)
¢) [(sinx)?(cosx)?dx = -}f(sian)zdx = —;f(l — cos4x)dx (2)

__1(X“5[714x>+(: (1)

T g 4

- \/175»25

Question2 a) |

dx =5 [(tan8)*df x = Ssech (1)

X

= 5(tant —8) + C (1)
=Vx? =25 - 5sec™! (;—) +C (1)

3x*+7x+2 1 1 .
(x+1D2(x+3) x+1 (x+1? x+3

h) (1.5)

3x% 4+ 7x + 2 1
f dx:ln|x+1|+m+21n|x+3!+6 (1.5)

(x + 1) (x + 3)

(a
s 7 A
Voo ) - i
//, / 27 I/t
v/
_ e e oA / Al o w4 -
/ Z— Slew 0 — 4 A S
S ’ ; C;(}L
7 ' /‘),:‘ 3 A //
- e SN > S B Df e /// ra
LA/‘ 2
s
/
{



)j dx f dx o
C -
vx2+x+1 \/_2
1.° 3
x+35) +(5)
. ~1i(2 1
= sinh 16 f; Ny ¢ (1)
Question3
dx widu 2 1
a) f-——~——-——-——x1/2+x1/3 =6/ — = 6 [(u* —u+1 ——)du (2)
1 1 1 1
= 218 — 33 + 6x5 — 61n |1+ 3| + C (1)
da c? d 1 _ ,
focli;:—f = — =tan 1(cz)~9§asc~—>oo (2.5)
s
Thus f; [to X (0.5)

¢) graph(1)
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A= [ o l=ndy =y —gyifs = (2)
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Question 1(2+2+3)
a) Find the number c in the mean value theorem for f(x) = —x2 + 4%
on [0, 3]
b) Compute the integral f dx L e s - t e
m o (/ ; ) ' A4
cotxdx o L
c) Evaluate [ ——22f S
VI9-(sinx)*+ D e S
SR S
Question 2(3+3+3) R
1
i —
a) Compute lim,_,, (x 5 In(x~—2))

b) Find [ x2 tan~1(x)dx

¢) Evaluate the integral | (tanx)*(secx)bdx

Question 3(3+3+3)
a) Compute the following integral fmx2+9)3/2
. ' (3x~2)dx
b) Find the integral f (x4 4)(x12)

dx
c) Evaluate the integral f Y —
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Question 4(3+2+1) ; O3 R K K I

a) Sketch the region bounded by the curves: y = 4 — X2,y =x+2
x = —-3,x =0 and find its area.

b) Find the volume obtained by revolving the region bounded by the
curvesy = —x% + 2, y = 1 about the line of equation x = 3

c) Set up an integral for the volurpe obtained by revolving the region in
part b) about the line of equation y =4.

Question5(3+3+3)

a) Find the length of the curve given by r = (cos (g))2 , 0508 <m

b) Sketch the region R that lies inside the curver = 1 — sin® and
outside the curve r = 1 and find its area.

c) Find the area of the surface obtained by revolving the curve
r =2cos8 0<60 <m/4 about the y-axis.
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Final Dec19 Grading scheme g i«
. - "'/A)/‘( T f/ NMove L
2 2 S8y S .
f (4x = x¥dx =3(4c—-c?) © c* —4c+3=0 (1.5) JEE - S oy
2 e ; o0
c=1lorc=3(0,5) i ~3<: (})
x ; 5) - (7
du 1 -1 [ 52 ¢ A
= = sec +C (1.5) + 0 5 4
f\/Sx 16 lnSfu u?-16 2in5 ( ) ( ) ( ) s e
DA e
cotxdx 1 du . 2 b .
C — U = (Sinx 2 NI 2
B = A O )
/ARG e e
-1 —1 Asinx)? N o
= sech 1(-(———-3;—-2--) +C (1) e , J,/( v
w T ey 7
Question 2 o =
14 -1
. In(x-2)-x+3 . =3 (x—2)2
a) lim = lim —_— sz = lim N B
) M3 G in (v-2) 23 (-2 4222 x=3 1

-2 (x~2)2
1) + (1) +(1)

b) [x?*tan~'(x)dx = -——tan"(x) - —f

1+x2

:—?:-tan‘1x—-§f(x~ )dx

1+x?
= f;tan“1 X — %xz + %ln(l +x3)+C
(1D + D)+ (D)
o [(tanx)*(secx)®dx = [u*(u® +~ 1)*du

__ (tanx)®
9

- % (tanx)” + é (tanx)> + C
(1.5) + (1.5)



Question 3

a) [ ——5 X dx s f S tanf)” jg = [(secB — cos6)d8 x =3tanf (1.5)

(x2+9)3/2 sec (6)
x%+9  x x
=In 3 +~§ ~ Vx?49
/fc"?;"‘*"/
3x-2 210N xh
b) e =/ 2 (1.5)

(x+2)(x%+4) bc+/ x%+4

(3x—2)dx
[ (x

1
1n1x+2|+—ln@”’+x2)+ tan™ 1(-’25)+c (1.5)

+ 2)(x? +4)
1 du ™ du
d S f—=- [—— (2
& j f -~smx+cosx \2’ 2—u+u? zf (u—-é—)2+% ( )

X5 LTA e,

’ g T )_—. 21.1. 1 ——_}.. -1 Ztan(—;f)—-l
:; i A//m f ta 5 )+C—-ﬁtan (—————————ﬁ )+C(1)

Question 4
ax+2=4-x*e@x=-20rx=1
A:j x+2—(4-—x2)dx+f 4—x2—(x+2dx (1.5)
11 10 31
=zt3=% (0.5
graph (1) /rj
i t,‘ .
t EAN
/7 \
/ - y
S Y DU S N K
— =y \“?_




ooy S

v

bV = ffi 2n(3 — x)(—xf2 + 1)dx =81 (2)
OV = [ nO-@2+x»¥dx (1)

Question5

alL = [T J(cos ()* + (cos (2))2(sin (2)) 6
= f;t cos (—g—) dé =2 (1.5)

bjl-sinf=1=260=00r8=n0rf =2n

1 2m
A=> L [(1 - sin8)? —1]d6 ) (1)

=420 ~ -
= - (1) VRIS

graph (1)

- .
s et

(1.5)

S // JC. //‘)‘// Fy.




