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Q1

Q2

(a)

(b)

©

(b)

(©)

Determine the gradient of the tangent at a point (1 , 4) to the graph of

xy?+5x =3x3y -2

Find derivatives for the following functions.

@) y=3sin2t,x =Vt —4¢

- 5x

(11) Y= sinh(6x2)

(i) ¥y =In(4t —2)cos(1+e3%)

tan 6x
2x2-1

(tv)  f(x)=In

P2
Solve limit expression of lirré %’5 by using L Hopitals’s rule.
X—

Evaluate the following functions using integration by u-substitution.

(i) J(5xt — 1) eF*=%) gy

(ii) il -\%sin Vx dx

Evaluate the following functions using integration by parts.
@ [x*Inxdx

(i) [e*cosxdx

(5 marks)

(4 marks)

(4 marks)

(4 marks)

(4 marks)

(4 marks)

(2 marks)

(5 marks)

(5 marks)

(6 marks)

Find [ x* cos(x?) dx by combination of substitution and integral by parts methods.

(7 marks)
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Q3

Q4

(@)

(b)

©

(a)

®)

(©)

(d)

Evaluate the following integrals using the tabular method.

@

f e3* cos 3x dx
(i1)

3 5
f x3(x—3)zdx
1
x%+1 . . .

Compute f dx using partial fraction method.

(x+2)2

Solve the following integral functions.

(i)
f sin® @ .
cos2 @

(if)
1
f(sin x)z cos3x dx

Differentiate the following expression with respect to x.

e (1 + 4x)
1—4x

If y=xsin"tx++v1—x2 prove that% = gin~ s

Differentiate the following expression with respect to x.

x3 + xcosh™ 2y = e?
Evaluate the following integrals.
(1)
f dx
V34 2x — x?

(5 marks)

(5 marks)

(6 marks)

(4 marks)

(5 marks)

(4 marks)

(4 marks)

(6 marks)

(6 marks)
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(i)

2 dx
fo 25 — 4x?

(5 marks)

-END OF QUESTIONS-
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Indefinite Integrals

n+l

Jlx”dx:n+1

j% dx = In|x| +C

Icosx dx=sinx+C
jsinx dx=-cosx+C
Iseczx dx=tanx+C
jcsczx dr=—totx+C
Isccxtanx dx =secx+C
J‘cscxcotx dx=—cscx+C
Ie’dx:eerC

J‘coshx dx=sinhx+C
J.sinhx dx =coshx+C
J.sechzx dx =tanhx+C
J‘cschzx dx =—cothx+C
Isechxtanhx dx =-sechx+C

Icschxcothx dx=-cschx+C

Integration Of Inverse Functions

a +x a
'[ 2_1 = dx = —cot™ £J+C
a +x a a
1

s == (i)
i e
Ihdx—smh [ J+C

(=

dx =cosh™ (i] L
a

| 1 X
dx=—sech™| = [+ C
J[x]v‘a -x? & o
1 al %
=—csch — |+C
J|x|\m +x° @

}—tanh"l(fJ+C, |x|<a
1 a a
j dx =

a” —x 1

—coth-l[f)+ C, |x|>a
a

a

CONFIDENTIAL




CONFIDENTIAL

BEE 10103

SEMESTER / SESSION
COURSE NAME

FINAL EXAMINATION

: SEM II 2021/2022
: CALCULUS

PROGRAMME CODE
COURSE CODE

: BEI/BEV
: BEE 10103

]

FTORAMIIL AL
RV AVAJ Qwh Bye W U]

TRIGONOMETRIC/ HYPERBOLIC SUBSTITUTION

Expression Trigonometry Hyperbolic
x2 4+ k2 x=ktan g x=ksinh &
x? — k2 x=ksecl x =kcosh &
k—x? x=ksind x=/ktanh &

Trigonometric Functions Hyperbolic Functions
— sin - tanhx = 22X tanhy =
tanx = o tanx = g coshx cothx
cschx = sechx = —
csCx = — Secx = —— ~ sinhx ~ coshx
X —X
2 : 2 g e = g
cos“x +sin“x =1 sinh x = =
sinZ2x = Zsinxcosx v —x
e” +e
cos2x = cos?x — sin® x coshx = )
— 2 s
=2cos*x~—1 cosh? x —sinh?x =1
- o : .
=1-—2sin‘x sinh2x = 2sinhx coshx

1+ tan® x = sec?x

14 cot?x = csclx

s T 2tanx
an x_l—tanzx

tanx +tany
tan(xty)=—"—"——

1+Ftanxtany

sin(x + y) =sinxcosy £ sinycosx

cos(x £ y) =cosxcosy Fsinxsiny
2sinaxcosbx =sin(a+ b)x +sin(a — b)x
2sinaxsinbx = cos(a—b)x — cos(a + b)x

2cosaxcosbhx = cos(a—b)x + cos(a+ b)x

cosh 2 x = cosh? x + sinh? x
=2cosh®x —1
=1+ 2sinh?x

1 — tanh? x = sech?x

coth®x — 1 = csch2x

—— 2tanhx

A e X S o tanhx
tanhx + tanh y

tanh(x +y) =

1+ tanhxtanhy
sinh(x + y) = sinhx coshy & sinh y coshx
cosh(x + y) = coshx coshy + sinh xsinhy
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